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Abstract 
The ecological theories linking neighborhood characteristics to victimization have rarely been tested in 
Asia. This article examines three conceptual models of social cohesion (collective efficacy, sense of 
belonging and feeling of morale) that are designed to explain the residents' victimization in Malaysia. This 
study focuses on the effects of social cohesion on crime using a sample of 294 ethnically diverse residents 
living in a high-crime neighborhood. The study shows the relevance of all three conceptual models in 
predicting victimization for both males and females. The findings indicate that a greater sense of 
belonging and feeling of morale among the neighborhood residents is significantly associated with lower 
levels of victimization. Contrary to the literature, the collective efficacy measure was associated with 
higher reported victimization. Our model also links social cohesion measures to neighborhood racial 
heterogeneity, a finding that adds knowledge to the study of ethnic diversity and crime-community re-
lationships. 
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1. Introduction 
The ecological theories linking neighborhood characteristics to victimization have rarely 
been tested outside the context of the United States and Western Europe (Villarreal and Silva, 
2006). There is growing recognition that perceived cohesion and the neighborhood context 
contribute significantly to the residents' well-being. One of the theories that links neighborhood 
structure to crime is social disorganization theory (Wong, 2012). This theory, which originated 
from the work of the early Chicagoan researchers (Shaw and McKay, 1942), hypothesized that 
the crime rate is a function of neighborhood cohesion, which is the result of informal social 
control (Rountree and Warner, 1999). This theory focuses on the direct relationship between 
community characteristics and crime through the mediation of social processes (McCrea et aI., 
2005). Traditional social disorganization theory focuses on crime and disorder rather than on 
the fear of crime. However, some studies have linked neighborhood structure and cohesion to 
both crime and fear through the incivilities thesis (Markowitz et aI., 2001). In addition, several 
studies have found that social cohesion and neighborhood safety are associated with social 
disorganization theory, which takes into consideration the fact that neighborhoods with a high 
sense of social cohesion are able to control their surrounding area and, as a consequence, 
experience less crime (Hale, 1996; Steenbeek and Hipp, 2011; van Wilsem et aI., 2006). 
Neighborhood cohesion enables the residents to bond together, which leads to an increase in 
their sense of belonging to the community. The sharing of resources among residents is part of a 
theoretical model that posits that social cohesion positively affects health outcomes (Putnam, 
2000) and reduces crime rates (Hirschfield and Bowers, 1997; Lee, 2000). Brown et al. 
(2003) viewed neighborhood cohesion as the socio-psychological bonds to the social and 
physical surroundings. The previous research has defined neighborhood cohesion as the ability 
of residents to recognize strangers as well as the degree of their sense of belonging to their 
neighborhood (Hunter and Baumer, 1982). Neighborhood cohesion is one of the inhibitors of 
crime and fear, and neighborhoods with high levels of cohesion are associated with low levels 
of crime and fear (Lewis and Salem, 1986; Perkins et aI., 1990; Rountree and Land, 1996). 
However, the present study defines social cohesion as the degree to which the residents perceive 
cohesion within their neighborhood. The underlying assumption is conceptualized based on social 
disorganization theory, where the residents' perceived social cohesion is associated with low crime 
rates (Sampson and Raudenbush, 1999). Despite the importance that early social disorganization 
theorists attributed to poverty as a key factor diminishing neighborhoods, the extent to which the 
effect of neighborhood disorganization on crime is mediated through the social cohesion among 
residents as a community characteristic remains insufficiently understood. Yet, the organization of 
urban communities in developing countries may challenge the stereotypes presented in previous 
studies on the effect of structural characteristics, specifically the effects of poverty and ethnic 
heterogeneity on crime. This article examines social disorganization theory in the context of urban 
Malaysia, focusing on high-crime middle class multiethnic residents. The present study employs 
structural equation modeling (SEM) approach using bootstrapping estimation to understand the 
relationships between ethnicity, social cohesion and crime. 
1.1. Neighborhood cohesion and victimization 
Social disorganization theory focuses on the direct relationship between the neighborhood 
structure and crime through the mediation of social cohesion (McCrea et aI., 2005; Rountree 
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and Warner, 1999). Markowitz et al. (2001) point out that there are very limited studies on the 
relationship between crime, fear and various dimensions of neighborhood cohesion and the 
results are mixed (Liska and Warner, 1991; Sampson et aI., 1997; Skogan and Maxfield, 1981; 
Taub et aI., 1984; Taylor, 1995). Consistent with social disorganization theory, Steenbeek and 
Hipp (2011) conducted a longitudinal study in the Netherlands and found a significant negative 
effect from high ethnic heterogeneity on social cohesion, and consequently, the study found that 
less social cohesion is associated with high crime risk. Research has suggested examining the 
hypothesized effect of social environment and peoples' behavior as a mediating effect on crime 
(Foster and Giles-Corti, 2008). Fishkin et al. (1997) found the associations between de-
mographic characteristics (such as ethnicity), exposure to victimization and fear of crime. 
Based on social disorganization theory, Wong (2012) proposed that ethnic heterogeneity is a 
predictive of high rates of crime in urban areas. 
On the relationship between social interactions and victimization, research noted that 
friendship networks may predict victimization (Giannotta et aI., 2012). Meanwhile, Bellair and 
Browning (2010) revealed that social cohesion and informal social control are associated with 
both property and violent crimes. However, all types of social cohesion are not equally effective 
in increasing social control and reducing the crime rate (Warner and Rountree, 1997). Sampson 
and Groves (1989) found that neighborhood cohesion significantly reduces some types of 
victimization, including burglary and robbery, while no significant effect was found on violent 
crime, vandalism and car theft. The findings of the work of Sampson and Raudenbush (1999) 
indicated that although neighborhood efficacy is a predictor of violent crime, no significant 
effect was found in relation to burglary. Warner and Rountree (1997) found an inverse effect 
from social cohesion on the crime risk in a predominantly white neighborhood but not in a 
multiracial neighborhood. These authors further reported an inverse effect of social cohesion on 
assault but a positive effect on burglary. In a black middle-class neighborhood, Pattillo (1998) 
suggested that the effectiveness of social cohesion in controlling crime is moderated by the 
characteristics of the neighborhood such as high crime and high poverty. In sum, several studies 
on the influence of social cohesion on crime levels have found mixed results, indicating that 
cohesion does not always reduce all crime types. However, for the concept of neighborhood 
cohesion to be useful in reducing crime, it is important, in particular, that it operates in a 
medium-income high-crime context where the residents often do not have the economic means 
to engage in using safety devices. 
1.2. Neighborhood cohesion and demographic factors 
Certain groups in society tend to have more social interactions than others, and this can have 
an influence on the level of victimization (Fishkin et aI., 1997) and perceived social cohesion. 
As suggested by Taylor (1997), demographic factors have a great effect on the perceived 
control among residents. Local friendship ties and the level of participation in society vary 
across communities based on residential stability (Sampson, 1999). Research indicates that the 
more stable neighborhoods have a perceived higher level of neighborhood integrity (Lewis and 
Salem, 1986). A study conducted in the US context found that there is a significant effect from 
social cohesion on victimization for male respondents whereas no significant effect was found 
for females (Schafer et aI., 2006). With the recognition of the importance of demographic 
factors in neighborhood crime studies, the present study will bring additional insights into the 
body of knowledge by focusing on the influence of neighborhood diversity on both social 
cohesion and victimization. 
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1.3. Social cohesion in Malaysia 
Malaysia is a unique country with a multiethnic, multi-religion and multilingual population. 
The main ethnic groups consist of Malay (55%), Chinese (24%), and Indian (7%), and various 
other ethnic minorities (13%) make up the rest of the population (Department of Statistics 
Malaysia, 2012). The pattern of social cohesion among the different ethnic groups has been 
a major focus of studies in Malaysia. In various other countries, studies have found that there is 
low social integration in multiracial communities (Costa and Kahn, 2003; Putnam, 2007). 
Support for this assumption comes from work by Gijsberts et al. (2012) in a European context, 
which indicates a negative effect from ethnic diversity on the degree of contact in the 
neighborhood (Gijsberts et aI., 2012). The relationship between the community's ethnic 
composition and its effect on social cohesion and the crime rate is not a new debate. In the 
early decades of the twentieth century, Shaw and McKay (1942) developed social disorgani-
zation theory on the basis of the link between neighborhood structure (including ethnic het-
erogeneity) and crime through the mediating role of social processes. However, addressing 
crime-community relationships as in this study is especially important for countries such as 
Malaysia because of the diverse religious and cultural background of its population. The ev-
idence suggests that the three dominant ethnic groups have their own cultures, beliefs, norms 
and values, which have a great impact on the development of personal behavior (Yusof, 2006). 
A study in Kelantan, Malaysia, examined the social network between Muslims and Buddhists 
and suggested that the possible disruptive element in the interactions between the two groups is 
trivial religious issues (Engku Alwi and Mohd Rashid, 2011). In addition, Ahmad and Syed 
Abdul Rashid (2003) have conducted a study on the patterns of social interaction in a resi-
dential neighborhood in Kuala Lumpur among the Malay and Chinese residents. They found 
that although social interaction takes place between both ethnic groups, the Chinese residents 
tend to make more of an effort to socialize with their neighbors than the Malay residents. 
However, despite their socialization efforts, there is a lack of participation in the neighborhood 
activities amongst the Chinese compared to the Malays (Ahmad and Syed Abdul Rashid, 
2003). 
1.4. Conceptual model development 
Table 1 summarizes a selection of the previous research on crime, illustrating a wide range 
of measurements for social cohesion. The researchers have conceptualized the perceived social 
cohesion within a neighborhood in different terms. Neighborhood cohesion based on attitudinal 
measures is hypothesized to measure two different attributes. The first attribute refers to asking 
respondents to report on their own feelings of cohesion, whereas the second focuses on the 
perceived cohesion of others in the locale. The latter comes from a study conducted by 
Sampson and colleagues in 1997. Although these questions have been used by many re-
searchers, one limitation of this measurement is that the respondents are required to determine 
answers in areas where they may not accurately have knowledge, such as the extent to which 
others are willing to help or get along with others (Hipp and Perrin, 2006). However, a stream 
of research employs these questions in examining the perceptions of residents to understand 
how their other neighbors behave in specific situations, which is known as collective efficacy 
(Browning and Cagney, 2002; Comstock et aI., 2010). Collective efficacy is defined as the 
perceived social cohesion among residents combined with their willingness to intervene for 
their neighborhood's benefit (Sampson et a!., 1997). It is believed that generating feelings of 
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Table I 
Summary of selected prior studies using community social organization measures. 
Study 
McDougall (1920) 
Bollen and Hoyle (1990) 
Bellair (1997) 
Warner and Rountree (1997) 
Sampson et al. (1997) 
Greenberg and Rohe (1982) 
Sampson and Groves (1989) 
Pattillo (1998) 
Bonaiuto et al. (1999) 
Rountree and Warner (1999) 
Morenoff et al. (2001) 
Markowitz et al. (2001) 
Browning et al. (2002,2004) 
McCrea et al. (2005) 
Schafer et al. (2006) 
Villarreal and Silva (2006) 
Hipp and Perrin (2006) 
van Hooijdonk et al. (2008) 
Franklin et al. (2008, 2009) 
Comstock et al. (20 I 0) 
Steenbeek and Hipp (2011) 
Lindblad et al. (2012) 
Kuipers et al. (2012) 
Takagi et al. (2012) 
Context 
US 
New York, US 
Washington, US 
Chicago, US 
Atlanta, Georgia 
UK 
Chicago, US 
Rome, Italy 
Washington, US 
Chicago, US 
UK 
Chicago, US 
Brisbane, Australia 
Midwestern, US 
Brazil 
Southern US 
Netherlands 
Washington, US 
Colorado, US 
Netherlands 
Carolina, US 
Netherlands 
Japan and US 
Community organization measures 
Attachment to the group 
Perceived cohesion scale: Individual perceptions of 
their own cohesion to a group (sense of belonging 
and feeling of morale) 
Frequency of interaction with neighbors 
Sharing tools and having food with neighbors and 
helping neighbors with a problem 
Social cohesion and trust combined with the willingness 
to intervene on behalf of the common good 
(collective efficacy) 
Willingness to intervene in a hypothetical disturbance 
Friendship network in the neighborhood and 
organizational participation 
Dense social network and informal surveillance 
Neighborhood attachment: residents' feelings for 
the neighborhood 
Sharing tools and having food with neighbors and 
helping neighbors with a problem 
Collective efficacy, friendship ties and organizational 
participation 
Perceived cohesion and trust 
Collective efficacy, favor exchange and frequency of 
interaction with neighbors 
Neighborhood trust, goodwill, reciprocity, involvement 
and friendliness 
Frequency of interaction with neighbors, get together 
socially with neighbors, sharing tools with neighbors 
and agree to watch a neighbor's home 
Frequency of interaction with neighbors 
Social cohesion: sense of belonging and feelings 
of morale 
Social cohesion: sense of belonging and feelings 
of morale 
Perceived cohesion and trust 
Collective efficacy and neighborhood attachment 
Collective efficacy and sense of belonging 
Collective efficacy and informal social control 
Social cohesion: sense of belonging and feelings 
of morale 
Generalized trust, reciprocity and supportive network 
neighborhood efficacy allows the residents to feel that they are not alone in wanting a safe 
living environment (Schafer et aI., 2006). 
However, a line of scholars utilized scales in which individuals only assessed their own 
feelings to solve the intellectual challenges of assessing the respondents' views on the feelings 
of others. Bollen and Hoyle (1990) argued that although neighborhood cohesion is extensively 
researched, the individual group members' perceptions of the level of cohesion within a 
particular group are largely ignored. In spite of this existing gap in knowledge, these authors 
conceptualized the perceived cohesion of the individuals to a particular group, including two 
main dimensions derived from McDougall's (1920) study of the formation of neighborhood 
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attachment, namely the sense of belonging and the feelings of morale. They built six questions 
into these two main dimensions to measure the perceived cohesion scale (PCS). Consistent with 
the study by Bollen and Hoyle (1990), Adams (1992) argued that the perceived cohesion refers 
to a resident's sense of belonging to the neighborhood and their attachment to the community. 
Several studies have speculated about the key role of these two dimensions (Bollen and Hoyle, 
1990; Comstock et aI., 2010; Hipp and Perrin, 2006; Hogg, 1992). Hipp and Perrin (2006) 
employed these scales and they have also been used in many other studies that use structural 
equation modeling (SEM), enabling its properties to be systematically determined and validated 
using a broad range of samples (Bollen and Hoyle, 1990; Bollen and Medrano, 1998; Hogg, 
1992; Hipp and Perrin, 2006; Moody and White, 2003). 
Many researchers now agree that the two attitudinal measures of cohesion, namely collective 
efficacy (Comstock et aI., 2010; Franklin et aI., 2008, 2009; Sampson et aI., 1997, 1999) and 
perceived cohesion (Bollen and Hoyle, 1990; Hipp and Perrin, 2006; Hogg, 1992) are partic-
ularly important elements of social cohesion. The current study operationalized the neigh-
borhood cohesion variable based on three dimensions (collective efficacy, sense of belonging, 
feeling of morale) to provide a comparison of the strengths and effectiveness of each dimen-
sion. Therefore, the study can test whether the three measures behave similarly in relation to 
crime reduction. The proposed model includes an analytical framework that is based on 
structural equation modeling (SEM) and presents a multidimensional conceptualization of 
social cohesion. 
Evidence suggests that the theories of community organization and crime have not 
transparently explained the existence of socially organized communities in high-crime 
neighborhoods (Browning et aI., 2004). It is believed that social and cultural barriers 
contribute to bring more informal social controls and, consequently, lower crime rates 
(Johnson and Bowers, 2010). In sum, it is possible to say that several studies that focus on the 
relationship between crime and social ties, have assumed that the social cohesion of any 
community will be an equally effective mechanism for crime-control (Pattillo, 1998). 
A variety of factors may, however, condition the crime reduction effects of social cohesion. 
However, relatively little research has examined the potential demographic differences in 
influencing neighborhood cohesion. The research gaps and inconsistencies described 
above justify the development of an instrument to measure neighborhood cohesion through 
SEM. 
The objective of the current study is thus to validate the neighborhood cohesion measures 
that can be used to determine whether this construct effectively reduces crime in a high-crime 
context with a multiracial and multi-religion population. This construct is measured using three 
sub-constructs: sense of belonging, feelings of morale and collective efficacy. Considering the 
subsequent association between social cohesion and crime, as shown in the literature, it is 
hypothesized that the three social cohesion measures have a direct influence on victimization. 
These measures are assessed for their differential impact on victimization. Moreover, we 
examine the effect of ethnic composition on the perceived social cohesion and the level of 
crime (see Fig. 1). 
1.5. Hypotheses development 
The construction of a valid and reliable instrument to measure the neighborhood cohesion 
construct has yet to be rigorously developed and tested simultaneously using both lines of 
investigation in the same sample. Although the research on crime and community suggests that 
': 
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neighborhood cohesion affects crime levels (Pattillo, 1998; Warner and Rountree, 1997), the 
research to date has not examined whether the actual effect of social cohesion in controlling 
crime varies across different measures of social cohesion in the same sample. However, it is 
important to determine the effect of social cohesion on crime reduction among Malaysian 
residents because of the multiracial composition of the population in this country. The research 
indicates that the effectiveness of social cohesion on crime differs depending on the different 
types of neighborhoods, suggesting that social cohesion has an inverse effect on property crime 
risk in a homogenous white neighborhood but not in racially mixed neighborhoods (Markowitz 
et aI., 2001). In fact, the level of social cohesion can be best understood by the ability of a 
multi-ethnic community with different classes to resolve the issues that will most likely occur 
within it (Dali and Nordin, 2010). 
Researchers assert that socio-demographic characteristics are important factors for pre-
dicting social cohesion (Adams and Serpe, 2000; Adams et aI., 2005; Campbell and Lee 1990; 
Markowitz et aI., 2001; Schafer et aI., 2006) and victimization (Capowich, 2003; Chang, 2011; 
Comstock et aI., 20] 0; Schweitzer et aI., 1999), and the results are mixed. The current study 
adds to the ongoing debate in the crime-community literature by examining the effect of 
ethnicity on social cohesion and crime rates. We tested a structural model in which ethnicity 
could predict the social cohesion measures and victimization. In sum, three hypotheses can be 
drawn as listed below: 
HI. The indicators of social cohesion exert substantially different impacts on crime rates. 
H2. Ethnic heterogeneity significantly related to perceived social cohesion. 
H3. Ethnic heterogeneity indirectly influences crime rates through social cohesion. 
2. Methods 
2.1. Sample and procedure 
The survey was carried out between May 2011 and August 2011 in a typical neighborhood 
in Penang, Malaysia. Malaysia is a multiracial, multi-cultural and multi-religion country with 
the majority of the population embracing Islam, Buddhism, Hinduism and Christianity. 
Therefore, understanding the patterns of social cohesion within this multiracial society could 
bring new insights to the existing body of knowledge. The study focused on a high-crime area 
in the southern part of Penang, which had experienced the highest level of residential burglary 
within the entire island (Hedayati Marzbali et aI., 2011). The unit of analysis is the neigh-
borhood resident and samples were selected using a systematic sampling method. 
A total of 294 out of 640 residents participated in the survey and the overall response rate 
was 46%. A sampling framework was developed from the list of all terraced houses in the study 
area. Terraced houses were chosen as the samples for the survey as this is the predominant type 
of tenure in Penang. Eligibility criteria for the study survey included: (1) residence in terraced 
houses and (2) age of at least 18 years. The respondents were randomly selected using a 
I Ethnic composition H Social cohesion ~I Crime 
Fig. 1. Causal structure of the model of community crime used in the study. 
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systematic sampling method at intervals of every fourth unit. Of these respondents, 125 were 
male (43%), and 169 were female (57%) with an average age of 53 years (SD = 12.9). The 
survey further illustrated that 48% of the respondents were Malay, 41 % were Chinese and 11 % 
were Indian. The majority of the respondents surveyed were Muslims (51 %), 39% were 
Buddhists, followed by 7% Hindus and 3% Christians. Slightly over 61 % of the respondents 
have lived in their properties for at least 13 years, suggesting a very stable neighborhood with 
long-term occupants. The mean family size is 4.6 with a majority of families having '4-6' 
members. This size is comparable with Penang Statistics (2011), which reported that the 
average household size in Penang is 4.2. The information on total household income suggests 
that the majority of households in the survey population are in the middle-income category 
(RM3001-5000) (lUSD = RM3.00). Based on the victimization survey undertaken by this 
research, the study area has a burglary rate of 21 per 100 households, while the police offence 
data for the State of Penang shows a burglary rate of 0.5 per 100 households (Royal Malaysian 
Police, 2010). Because the current study used the same crime index as that given by the police, 
the result of the survey indicates that 57% of the victimized respondents did not report to the 
police, suggesting a high proportion of unreported crime. Coincidentally, in Britain, the 2010 
BCS also reported a rate of 57% unreported for burglary with no loss (Flatley et aI., 2010). 
2.2. Survey instrument 
The aim of this study is to investigate the influence of neighborhood cohesion on victimi-
zation. In addition, the study examines whether ethnicity predicts social cohesion measures and 
victimization. A self-administered questionnaire was developed to examine the residents' 
perceived social cohesion, victimization and background information. According to Hair et aI. 
(2010), content validity must be ensured prior to any measurement and testing of the theory. 
Three renowned scholars with relevant expertise were asked to review the survey instruments, 
examine the effectiveness of the selected items in measuring the underlying variables and 
evaluate the overall content of the survey instruments. The items used to measure a specific 
domain should be representative of the domain that they are supposed to measure (Kline, 2005). 
Once the content validity was established, the questionnaire was refined through rigorous 
pre-testing. This pre-testing emphasized the clarity, validity and wording of the survey in-
struments. During the pre-testing, 50 respondents were selected and the questionnaire was 
administered to them orally. The results of the factor analysis obtained from this pilot procedure 
confirmed that three factors explained the associations between the social cohesion indicators, 
namely collective efficacy, sense of belonging and feeling of morale. Each of these latent 
factors was derived from subsets of indicators that correlated strongly with each other and 
weakly with the other indicators in the dataset. The factors provided meaningful theoretical 
explanations linking them to the overall construct of social cohesion. The results of the internal 
reliability show that the resulting alpha values ranged from 0.81 to 0.93, which were above the 
acceptable threshold. It should be noted that one item (Item 3: I take part in social events 
organized by my neighbors) from the sense of belonging factor was excluded due to low factor 
loading. A description of the survey instruments used in this study is described in Table 2. 
A comprehensive measure was employed to take into consideration both aspects of neigh-
borhood cohesion. First, the perceived cohesion refers to asking the respondents to report on 
'their own feelings' of cohesion, including two sub-constructs: sense of belonging andfeelings 
of morale. Second, the collective efficacy focuses on the perceived cohesion of 'others in the 
locale'. The sense of belonging represents the resident's perception of belonging to the 
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neighborhood and the extent to which an individual feels that they are part of the neighborhood. 
The feeling of morale focuses on the resident's evaluation of the neighborhood, whether he/she 
positively views the neighborhood as a place to live. These dimensions were adapted and 
modified based on the work of Bollen and Hoyle (1990), Hogg (1992), Bollen and Medrano 
(1998), Moody and White (2003), and Hipp and Perrin (2006). 
Neighborhood efficacy is a concept that represents the residents' willingness to help each 
other for mutual benefit. Neighborhood efficacy measures the resident's perception of how other 
neighbors might act when help is required. The scale for the present study is adapted and 
modified based on the work of McGarrell et al. (1997), Sampson et aJ. (1997), Gibson et aJ. 
(2002), Renauer (2007), Franklin et aJ. (2008, 2009), and Carpiano and Hystad (2011). For 
all of the social cohesion items, the response categories were based on a seven-point Likert 
scale ranging from 1 (disagree extremely) to 7 (agree extremely). 
To measure victimization, it should be noted that the focus of this research is on property and 
household victimization. We constructed three measures from the victim reports, burglary 
during a one year period, ever been burgled and indirect victimization. The questions were 
adapted and modified based on the 2010 BCS (Flatley et aI., 2010) and the work of Austin et aJ. 
(2002). The studies posited that both direct and indirect victimization affect people's perception. 
While direct victimization refers to the experience of becoming a victim, indirect victimization 
refers to knowing someone who has been victimized (Tseloni and Zarafonitou, 2008). The 
scales for the victimization indicators were based on the number of crime incidents. The 
questions regarding victimization refer to the house in which the respondent is currently living. 
Gender and ethnicity were included in the analysis as control variables. Gender was a 
Table 2 
Victimization and social cohesion measures with respective indicators. 
Construct 
Sense of belonging 
1. I feel a sense of belonging to my neighborhood. 
2. I feel that I am a member of this neighborhood. 
4. I do keep an eye on what occurs in front of my house daily. 
5. I feel responsible for watching over my neighbor'S house when they are on holiday. 
Feeling of morale 
1. I am interested in my neighborhood. 
2. I am satisfied living in this neighborhood. 
3. I am happy living in this neighborhood. 
4. This neighborhood is one of the best neighborhoods in the state. 
Collective efficacy 
1. People in this neighborhood are willing to help their neighbors. 
2. This is a close-knit neighborhood. 
3. Many people in this neighborhood can be trusted. 
4. People in my neighborhood talk together. 
5. People in my neighborhood get along with each other. 
6. I know most of the people in my street. 
Victimization 
1. Has anyone entered this house witbout permission and tried to steal anything in tbe 
period of one year? 
2. Have you or any of your relatives ever been victims of burglary in your area? 
3. Have you heard about burglary incidents in this housing area? 
Cronbach's 
alpha 
0.815 
0.888 
0.933 
0.602 
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dichotomous variable with male as the reference category. Due to the demographic composition 
of the respondents, ethnicity was included as two mutually exclusive dichotomous variables: 
Malay and Chinese with Indian being the reference category. It needs to be noted that this item 
is a nominal scale, and dichotomized items conform to the requirements of a theoretical model 
used in SEM (Bollen, 1989). This is to fulfill the basic principles of the relationships between 
the variables as well as to examine the indirect effects. 
2.3. Statistical analyses 
Descriptive statistics were used to provide an initial description of the sample. Structural 
equation modeling (SEM) was employed in this study to examine whether the hypothesis model 
adequately fits the data. The analysis technique for the present study involved three phases. The 
first phase of the analysis establishes the measurement model for each construct using 
confirmatory factor analysis (CFA). The structure of the model consists of four first-order 
factors - sense of belonging, feelings of morale, neighborhood efficacy and victimization. 
The study then created the structural model to assess the effects of the social cohesion measures 
on victimization. Having tested the final model, the next tests are to assess the equality of 
population means when the population is classified into groups based on ethnicity. The common 
technique used to identify such equality is one-way Analysis of Variance (ANOVA) to examine 
the relationship between key variable and ethnicity. This assessment is followed by testing a 
structural model (with a direct path from ethnicity to the other latent variables) using both the 
manifest and the latent factors simultaneously to examine the direct and indirect influences of 
ethnicity on both social cohesion and victimization constructs. This allows assessing the 
multivariate relationships between key variables. 
A test of normality was performed prior to the analysis because the SEM estimation is 
conditioned to multivariate data normality. Where the multivariate distribution was found to be 
non-normal (which was the case in this study based on the large Mardia's coefficient of 
multivariate kurtosis of 28.5 (Mardia, 1974» the bootstrap method was used for further ana-
lyses and the Bollen-Stine p statistic was calculated, which in a good fitting model should be 
non-significant (Fassinger, 1987). SEM parameters with maximum likelihood (ML) estimation 
are sensitive to non-normality, resulting in biased fit indices and standard errors (Bollen, 1989). 
The researchers advocated bootstrapping to test both the direct and the indirect effects for non-
normal data (Preacher and Hayes, 2008; Williams and MacKinnon, 2008). The bootstrapping 
estimation method (n = 1000 samples) was employed using AMOS 20.0 to evaluate for po-
tential bias, providing repeated resampling of the original sample to create a sampling distri-
bution that is not dependent on the normality assumption (Lockwood and MacKinnon, 1998). 
Bootstrapping is an alternative method to Sobel's (1982) large-sample test, which allows the 
distribution of direct and indirect effects to be examined empirically (Shrout and Bolger, 2002). 
3. Results 
3.1. CFA measurement model 
Statistical analyses were performed using SPSS 20.0 and AMOS 20.0. An exploratory factor 
analysis reduced the data to a smaller number of factors and was subjected to confirmatory 
factor analysis. Prior to testing the final structural model, a full measurement model was 
examined. Several indices, such as chi-square, chi-square/degree of freedom ratio and goodness 
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of fit indices, were employed to judge whether the model fits the data. A recommendation for 
the relative/normed chi-square (X2Idf) is 3 or less (Carmines and McIver, 1981; Kline, 2005). 
The conventional method for examining the model fit is the chi-square (X2) statistic, which 
should be non-significant in a good fitting model. 
An acceptable fit for the data to the model is provided by a model when the comparative fit 
index (CFI) > 0.9, the Goodness of Fit Index (GFI) > 0.9, the Tucker-Lewis index (TLI) > 0.9, 
and the root-mean square error of approximation (RMSEA) < 0.08 (Hu and Bentler, 1999; 
Kline, 2005). The cut-off value for the accepted factor loading employed in this study is 
0.50 (Hair et aI., 2010). The Cronbach's alpha scores in each factor were higher than the 
recommended 0.60 cut-off value (Nunnally and Bernstein, 1994) and indicated good scale 
reliability. The model resulted in 95 degrees of freedom, X2 = 198.93, p = 0.032, X21dJ = 2.09. 
The Bollen-Stine p for the model was 0.114, which is non-significant and suggests a good 
model fit. The model fit indicators of GFI = 0.923, CFI = 0.974, TLI = 0.967 and 
RMSEA = 0.060 also support the fit results from the structural model. The non-significant 
Bollen-Stine p statistic, along with the underlying model fit indices, suggested that the 
model was a good fit for the data, thus demonstrating construct validity (Vandenberg and 
Lance, 2000) and indicating that the measurement scales employed in the model can be 
considered to be a valid operationalization of the latent constructs. 
The study performed a CFA technique to examine the construct validity and reliability of the 
factors. Construct validity is composed of two categories: convergent and discriminant validity. 
Three methods were used to assess the convergent validity, namely factor loading, composite 
reliabilities and average variance extracted (AVE). As shown in Table 3, the factor loadings 
were in the 0.48 to 0.96 range, which is close to the recommended value of 0.5 (Hair et aI., 
2010). 
The composite reliability estimates the degree to which the respective indicators indicate the 
latent construct (Lin, 2007), and it ranged from 0.70 to 0.96. A cut-off value of 0.7 and above is 
suggested for composite reliability, representing good reliability (Hair et aI., 2010). The rule of 
thumb for AVE suggests that it equal 0.5 or above, indicating adequate convergence (Bagozzi 
and Yi, 1988). In this study, the AVE values were in the range of 0.44-0.84, which were close 
to the recommended value of 0.5 (Hair et aI., 2010). We then proceeded to test the discriminant 
validity for the four constructs undertaken in the study. The most common way to examine 
discriminant validity is a comparison between the square-root of the AVEs for any two con-
structs and the correlation estimate between the same constructs, where the former must be 
greater than the latter (Fornell and Larcker, 1981; Hair et aI., 2010). As shown in Table 4, the 
results indicate that the measure has adequate discriminant validity. In all, the CFA model 
demonstrated adequate reliability, convergent validity and discriminant validity. The results 
from the measurement models suggest that these models fit the data well based on normed chi-
squared and goodness-of-fit indices. In addition, the results demonstrated that the three social 
cohesion factors are highly correlated. 
A study conducted in an American context found that there is a significant effect from social 
cohesion on victimization for male respondents, whereas no significant effect was found for 
females (Schafer et aI., 2006). Because several studies in the crime-community literature have 
considered gender to be a moderator that interacts with perceived social cohesion (De Jesus 
et aI., 2010; Peterson and Hughey, 2004), we tested a multigroup invariance of the measure-
ment model across gender to assess whether the measuring instrument is equivalent across 
female and male respondents. The result indicates that the chi-square difference test (AX2) is 
not statistically significant (AX2(l2) = 12.41, p = 0.414). This result indicates that the path 
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Table 3 
Bootstrapped standardized regression weights for measurement model (n = 1000). 
Parameter Factor loading Bootstrap BC 95% CI p 
Lower Upper 
Collective Efficacy -> Efficacy 1 0.897 0.845 0.936 0.003 
Collective Efficacy Efficacy 2 0.941 0.913 0.963 0.002 
Collective Efficacy -> Efficacy 3 0.934 0.889 0.963 0.004 
Collective Efficacy -> Efficacy 4 0.912 0.875 0.940 0.003 
Collective Efficacy -> Efficacy 5 0.891 0.854 0.923 0.002 
Sense of Belonging -> Belongingl 0.962 0.939 0.986 0.002 
Sense of Belonging -> Belonging2 0.945 0.903 0.976 0.004 
Sense of Belonging -> Belonging4 0.484 0.273 0.487 0.002 
Sense of Belonging -> Belonging5 0.548 0.342 0.546 0.002 
Feeling of Morale -> Morale 1 0.892 0.835 0.932 0.004 
Feeling of Morale -> Morale2 0.937 0.885 0.970 0.004 
Feeling of Morale -> Morale3 0.778 0.712 0.837 0.002 
Feeling of Morale -> Morale4 0.629 0.545 0.703 0.001 
Victimization -> Victim burglary 0.648 0.227 0.487 0.002 
Victimization -> Victim ever been 0.633 0.404 0.404 0.001 
Victimization -> Indirect victim 0.699 0.487 0.227 0.001 
Note. BC: Bias corrected; CI: Confidence interval. 
parameters in the measurement model across males and females are invariant. Furthermore, as 
suggested by You et al. (2008), without evidence for the invariance of the scales, the inter-
pretation of the group differences is problematic. Therefore, we tested the measurement 
invariance across three different ethnic groups. The result reveals that the chi-square difference 
test is not statistically significant across ethnic groups (ilX2(24) = 16.6, p = 0.865), indicating 
that the measurement model is invariant across ethnic groups. 
3.2. Structural model 
The associations between the three independent variables (sense of belonging, feeling of 
morale and collective efficacy) and the dependent variable (victimization) were assessed using 
AMOS. The SEM technique using the bootstrapping of ML estimates was performed to 
examine the validity of the hypothesized model. There were significant relationships between 
all three constructs and victimization. The final structural model resulted in 95 degrees of 
freedom, X2 = 106.53, p = 0.07, and X21df = 1.239. The Bollen-Stine p for the model was non-
significant and suggests a good model fit. The model fit indicators also support the fit results 
from the structural model. The result indicates that the model fit the data well, and the 
Table 4 
Discriminant validity of the neighborhood integration dimensions. 
Average Composite Sense of Feeling of Collective Victimization 
variance reliability belonging morale efficacy 
extracted 
Sense of belonging 0.588 0.840 0.767 
Feeling of morale 0.669 0.888 0.541 0.836 
Collective efficacy 0.838 0.963 0.694 0.450 0.915 
Victimization 0.436 0.700 -0.221 -0.338 -0.028 0.660 
Note. Diagonals (in bold) represents the square root of the AVE while the off-diagonals represent correlations. 
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standardized regression weights were all significant. The final model demonstrated a good fit to 
the data, accounting for 16% of the variance associated with victimization (R2 = 0.16) (see 
Fig. 2). 
The next stage of analysis structured the latent and observed variables into a hypothesized 
model. The structural model using the bootstrapping of ML estimates was performed to 
examine the effect of ethnicity on social cohesion constructs and victimization. The study 
employed the bootstrap method (Efron and Tibshirani, 1993), as suggested by Shrout and 
Bolger (2002), for assessing the direct and indirect effects. The validated measurement 
models were incorporated into the structural model to examine the hypothesized relationships 
between latent constructs. This is followed by the testing of the structural model with a direct 
path from two ethnic groups (namely, Malay and Chinese) to the other latent variables using an 
ML estimation. The final model, as shown in Fig. 3, resulted in 123 degrees of freedom, 
X2 = 319.856, p = 0.025, X2/df = 2.600. The Bollen-Stine p for the model was 0.096, which is 
non-significant and suggests a good model fit. The model fit indicators of GFI = 0.920, 
CFI = 0.973, TLI = 0.966 and RMSEA = 0.059 also support the fit results from the structural 
model. The data indicated that a non-multivariate distribution was corrected using the Bollen-
Stine bootstrapping application. The result indicates that the model fit the data well, and the 
standardized regression weights were all significant. The final model demonstrated a good fit to 
the data, accounting for 22% of the variance associated with victimization. 
3.3. Results of the hypotheses testing 
The importance of this study involves its simultaneous assessment of the role of the different 
measures of social cohesion in reducing crime in a single model. In addition, the study ex-
amines the effects of ethnicity on social cohesion measures and victimization. The confirmation 
or the rejection of the hypotheses using bootstrapping is as follows. HI hypothesized that the 
measures of social cohesion exert substantially different impacts on crime rates. This hy-
pothesis was supported. The results indicated that there is a significant and negative relationship 
between the sense of belonging and victimization (~ = -0.24, p < 0.05), indicating that a 
greater perceived sense of belonging is associated with a lower victimization rate. Meanwhile, 
we found that a high perceived feeling of morale is related to low levels of crime (~ = -0.34, 
P < 0.01). This finding indicates that both a sense of belonging and a feeling of morale are 
associated with low crime experiences. The findings further revealed that the relationship be-
tween collective efficacy and victimization is significant and positive (~ = 0.29, p < 0.05). This 
finding implies that high level of collective efficacy is associated with high crime rates. H2 
hypothesized that ethnic heterogeneity significantly related to perceived social cohesion. The 
data was analyzed using the one-way ANOVA and it showed that the three major ethnic groups 
appear to be significantly different on perceived social cohesion dimensions, namely collective 
efficacy (F(2, 291) = 5.95, p < 0.01), sense of belonging (F(2, 291) = 6.57, p < 0.01) and 
feeling of morale (F(2, 291) = 6.24, P < 0.01). The results indicate that there are significant 
differences between Malay, Chinese and Indians on their perceived social cohesion. Fig. 3 
further indicates that Malay respondents appeared to have higher levels of collective efficacy 
(~= O.l8,p < 0.001), sense of belonging (~= 0.22,p < 0.01) and feeling of morale (~= 0.21, 
p < 0.001). Interestingly, Chinese residents failed to reach statistical significance with 
perceived social cohesion dimensions. The results demonstrate that the Malay residents 
perceived the highest levels of social cohesion measures, followed by the Indian and Chinese 
respondents. Therefore, H2 is supported. 
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Fig. 2. Structural model with standardized regression coefficients and factor loadings. 
H3 hypothesized that ethnic heterogeneity indirectly influences the crime rates through 
social cohesion. This hypothesis was partially supported. The results indicated that the total 
indirect effect of Malay on victimization is negative and significant (~ = -0.08, p < 0.01). 
Meanwhile, the indirect effect of Malay on victimization through the sense of belonging is 
~ = -0.06, through the feeling of morale is ~ = -0.07 and through collective efficacy is 
~ = 0.05. This finding leads to the conclusion that the Malay respondents experienced the 
lowest level of victimization and perceived the highest level of social cohesion. This finding is 
consistent with social disorganization theory, where the high levels of social cohesion are 
associated with low levels of crime. In contrast, there is no significant indirect effect of Chinese 
on victimization through neighborhood cohesion dimensions. We also examined the effect of 
gender on both social cohesion measures and victimization and found a non-significant effect of 
gender on the constructs. 
4. Discussion 
This study aimed to investigate the relationship between social cohesion measures and 
victimization in a high-crime context with multiracial and multi-religion residents. Meanwhile, 
the study examined the relationship between ethnicity and the social cohesion measures as well 
Fig. 3. Parameter estimates of the final model (***p < 0.001, **p < 0.01, ns. not significant) Note: Items and error terms 
not included. 
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as its indirect effect on victimization. Three hypotheses were advanced and tested using a 
structural model on an a priori hypothesized model. There is little research that directly ad-
dresses the influence of neighborhood cohesion on crime reduction using the two measurements 
of neighborhood cohesion simultaneously, namely the residents' own feelings of cohesion and 
the perceived cohesion of others in the locale. 
On the basis of the investigation, the study provides support for the measurement of 
cohesion as suggested by Bollen and Hoyle (1990). Parallel with social disorganization theory, 
a number of studies have indicated that neighborhood cohesion is a predictor of crime expe-
riences (Sampson and Groves, 1989; Shaw and McKay, 1969; van Wi1sem et aI., 2006). The 
results of the structural model revealed statistically significant inverse associations between the 
sense of belonging and the feeling of morale with victimization, which shows the effectiveness 
of cohesion in reducing crime. People who perceived higher levels of a sense of belonging and a 
feeling of morale experience a lower level of property crime victimization than their coun-
terparts. This finding lends support to the notion that social interaction and a sense of com-
munity is also an important factor in alleviating residents' crime risk, providing some evidence 
to support Newman's (1972) defensible space concept. 
However, the results further indicated that the sign of collective efficacy on crime is positive. 
One possible explanation for this finding is that the residents receive information regarding the 
relative risk of victimization not only through their direct experience with crime but also 
indirectly through others' experiences. Therefore, greater social cohesion may actually lead to a 
greater perception of risk by facilitating the spread of information. Victims or witnesses of 
crime will pass on this information through their local support networks (Alper and Chappell, 
2012). Because we conceptualized our victimization construct on the basis of both direct and 
indirect victimization, it is not surprising that high levels of collective efficacy lead to stronger 
cohesion among the residents. It should be noted that the collective efficacy construct indicates 
that the neighborhood is characterized by a dense network of social ties. However, this char-
acterization is consistent with the findings of Sampson and Raudenbush (1999) and Warner and 
Rountree (1997), who found a non-significant influence of collective efficacy on burglary 
reduction. A study in US urban areas has found collective efficacy to be a predictor of re-
ductions in the perceptions of crime, actual homicides (Lindblad et aI., 20] 2) and violent crime 
(Sampson and Raudenbush, 1999). In sum, the result suggests that perceived cohesion based on 
Bollen and Hoyle's (1990) scale was found to be associated with low crime experiences, 
whereas collective efficacy based on Sampson et al.'s (1997) scale is not a predictor for 
reducing property crime. 
Contrary to the studies that found significant gender differences in their perceived social 
cohesion (De Jesus et aI., 2010), we found no significant differences on the relationship be-
tween cohesion and victimization across males and females. With regard to the indirect effect, 
the total indirect effect of ethnicity (Malay) on victimization is negative and significant. The 
finding that the Malay residents are more attached to the neighborhood than others is inter-
esting. Although they are less likely to be home owners (84% vs. 94%), they have lived longer 
in the neighborhood (18 vs. 17). This effect was consistent across all social cohesion di-
mensions. As observed in the final model, the Malay respondents perceived the highest level of 
social cohesion among the three ethnic groups, while the Chinese respondents perceived the 
lowest level of social cohesion and, consequently, have experienced the highest level of 
property crime victimization. This result is in some contradiction with the findings of a pre-
vious study (Ahmad and Syed Abdul Rashid, 2003). However, these perceptions matter 
because they are linked to the residents' low crime rate and mental health. Our study 
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contributes to the scientific literature in this area by providing some insight into the association 
between social cohesion and crime among middle-income residents as a potential pathway 
through which perceived social cohesion influences both direct and indirect crime. We argue 
that the effect of the three social cohesion measures on crime is highly explained by the greater 
feeling of morale occurring in the more cohesive neighborhoods where the residents' satis-
faction with living in the neighborhood is high. This assertion has been supported because a 
large portion of the residents (87%) in the study area believed that their quality of life is highly 
affected by crime. 
4.1. 1mplications of the study 
One important conclusion of this study is that multiracial communities are not generally 
associated with lower levels of attachment, whereas evidence suggested that many other factors 
appeared to have strong effects on the level of neighborhood cohesion (Abdullah et aI., 2013). 
This is a positive finding for multi-ethnic communities, such as those found in Malaysia, where 
neighborhood cohesion can be used as a mechanism to reduce crime rate. The Malay re-
spondents experienced the lowest level of victimization and perceived the highest level of social 
cohesion. Regardless of the different ethnic groups of residents, an important implication of the 
present study is that effective communication between residents is crucial to promoting the 
spirit of neighborliness and, consequently, to achieving safer communities. Organizing com-
munity activities would help to strengthen the residents' friendships and to create more 
awareness among the residents. The findings of this study contradict the stereotypes presented 
in previous studies that describe mixed-racial neighborhoods as associated with high crime 
rates and that claim that social integration would not work in these communities to reduce 
crime. 
It is believed that both social and physical factors can be an influence to create feelings of 
attachment in a community. As such, the research suggested that in the Malaysian context, 
tessellation planning and honeycomb housing design concepts are the best examples of housing 
layouts because they are composed of cul-de-sac street types that encourage neighborly in-
teractions (Hashim, 2005). These patterns create socially small and friendly neighborhoods that 
are based on Newman's defensible space concept to create safer places. However, we plan to 
address this subject in future studies that follow the effect of both social and physical factors on 
the resident's perceived social cohesion in high and low crime neighborhoods. 
4.2. Study limitations and directions for future 
Although the results of this study contribute to the literature by evaluating the patterns of 
social cohesion in a multiracial neighborhood, some limitations are worth noting. The first 
limitation of the present study is that it focuses only on property crime and does not address 
violent crime. The previous studies have found a significant and inverse effect of collective 
efficacy on violent crime. Our neighborhood efficacy scale might also have an inverse effect 
on violent crime. Future research might bring new insights to the body of knowledge by 
focusing on both property and violent crimes. Second, the findings of the study need to be 
considered in the context of the study neighborhood. The study focused on middle-income 
residents residing in terraced houses. Future studies should focus on other housing types 
such as flats, detached and semi-detached houses occupied by either lower or higher income 
residents. Approximately 78% of the variance of the victimization construct was left 
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unexplained in the research model. A large portion of the unexplained variance of victimi-
zation indicates that crime experiences are not simply a function of perceived neighborhood 
cohesion and ethnic composition; physical characteristics of the surrounding environment 
could also have a great influence on the crime experiences as well as the perceived social 
cohesion. Crime opportunities may also increase when capable guardians such as security 
systems and natural surveillability are absent (Franklin, 2011). Future research might 
examine the influence of a broad range of physical and social factors on crime and the 
residents' perceived social cohesion. 
4.3. Conclusions 
This study contributes to the existing body of knowledge on the subject matter both theo-
retically and methodologically. Although our perceived cohesion scale is adapted based on 
Bollen and Hoyle (1990) and Sampson et al.'s (1997) scales, we have added a number of items 
based on a pilot survey in the same neighborhood context that is later validated using CFA. An 
advantage of this study was the use of the SEM techniques using bootstrapping estimation. The 
SEM technique is a flexible and powerful method to address multigroup comparisons in as-
sociation with latent traits. SEM enhances the accuracy of the analysis over ANOVA and 
regression procedures in latent traits. The SEM technique is warranted for researchers to 
address the measurement invariance before the interpretation of group differences on associated 
features. 
The study found an indirect and significant effect from ethnicity on victimization through the 
social cohesion measures. This finding leads to the conclusion that ethnicity has a significant 
effect on both the social cohesion measures and victimization. Contrary to the result of the 
research in US urban areas (Warner and Rountree, 1997; Pattillo, 1998), the findings of the 
current work indicate a negative relationship between perceived cohesion and victimization in a 
multiracial context. To date, there is insufficient evidence to conclude that neighborhood 
cohesion contributes to a reduction in crime experiences in a multiracial population. None-
theless, the results presented suggest that a high level of social interaction among residents can 
help to reduce the levels of crime even across a high-crime context with a multiracial and multi-
religion population. Similarly, the research has suggested that religious differences could not 
break the strength of the relationships between Muslims and Buddhists due to the universal 
values shared by both religious traditions (Engku Alwi and Mohd Rashid, 2011). 
By studying the relationship between the respondents' characteristics, victimization and the 
perception of cohesion, the results of the bootstrapping estimation provided support for a direct 
relationship between social cohesion and victimization. If the residents feel a sense of 
belonging to their neighborhood, social control might increase and as a consequence, the crime 
rate might decrease. The strength of the study also refers to the effect of neighborhood cohesion 
on crime risk in a racially mixed context. Although the results of a previous study contradict 
social disorganization theory in a racially mixed neighborhood (Warner and Rountree, 1997), 
the findings of the current research provide support for social disorganization theory, where the 
perceived cohesion is a predictor in reducing crime risk due to higher social cohesion and, 
consequently, more social control. The results provide both empirical support for social 
disorganization theory and support for the conclusion that the previous study results were not 
idiosyncratic to 1942, as originated from the work of Shaw and McKay. Our study suggests, 
therefore, that the findings of the initial classic study were not artifactual but illuminated an 
underlying empirical pattern that has persisted over time. 
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The research found that both direct and indirect victimization negatively affects the in-
dividuals' concerns over crime and safety issues (Baumer, 1985; Greenberg and Rohe, 1984; 
Hedayati Marzbali et al., 2012; Skogan and Maxfield, 1981; Toseland, 1982). Markowitz 
et al. (2001) asserted that most social disorganization research in relation to cohesion and 
crime risk focuses on serious types of crime. Examples include knowing someone who has 
recently been victimized (Moley, 2008; Swaray, 2007). As such, another contribution of the 
current work refers to the indicators of victimization by measuring both direct and indirect 
victimization. One possible explanation is that both direct and indirect victimizations have 
significant associations with the perception of residents within their residence area. Finally, the 
discovery of strong social cohesion among Malays provides an encouraging direction for future 
research. Given that the present empirical confirmations of the model that combines two lines 
of thought, those interested in the applied possibilities of social cohesion can be encouraged to 
develop a new area of strength for the patterns of social cohesion in multiracial communities. 
Social cohesion may also be an alternative option for neighborhoods struggling with physical 
incivilities and high crime rates. 
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Abstract 
Finding ways to increase social interactions among residents in residential neighbourhoods may be one mechanism to 
improve health and wellbeing. Understanding environmental conditions of the neighbourhoods can playa critical role 
in maintaining social interactions among residents. This research is carried out to assess the effect of street 
permeability on the degree of social cohesion among residents in a residential neighbourhood in Penang, Malaysia. A 
total of 250 households participated in the study. The findings indicate that permeability can account for a significant 
proportion of the variance in residents' social cohesion. Residents living in less permeable streets are more likely to 
have a high social cohesion with their neighbours. The results further support the defensible space concept which 
advocates closed and less permeable streets. Implications for future research are discussed. 
© 2014 Published by Elsevier Ltd. Selection and peer-review under responsibility of the Centre for Environment-
Behaviour Studies (cE-Bs), Faculty of Architecture, Planning & Surveying, Universiti Teknologi MARA, Malaysia. 
Keywords: Penneabi1ity; social cohesion; road type; residential neighbourhood 
1. Introduction 
There is no doubt that both social and physical factors have an effect on human behaviour. Without 
denying the effect of social factors, there is a need to examine more closely the physical factors that may 
contribute to social interaction. Numerous studies have proven that the built environment do affect human 
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behaviour. Physical characteristics of urban neighbourhoods play a critical role in maintaining social 
interactions among residents. In fact, it is anticipated that the patterns of neighbourhood layout contribute 
to facilitate or disrupt any sense of attachment among residents. Although most planning literature has 
spoken of the enhancement of cohesion and privacy on cul-de-sacs rather than through roads, there is 
little evidence to support this assumption (Brown & Werner, 1985). The question arises on which 
physical characteristics of urban environments contribute to facilitate social interactions among 
neighbours. A report by the American Planning Association also indicates that design and planning 
processes that neglect human behaviour and basic needs result in neighbourhoods that fail to provide the 
ingredients for positive interactions between people in communities (Ziegler, 2007). The report has 
further observed that future development must take into consideration the interrelationships between 
human and the built environment to protect public health, safety and the character of residential 
neighbourhoods. 
Our primary interest here is the influence of community design on social cohesion in an urban 
neighbourhood in Malaysia. One of the pathways through which aspects of the built environment might 
affect residents' health and safety is neighbourhood layout, as it plays a significant role in residents' 
safety, perceived cohesion and physical activity (Leitzrnann et aI., 2007; Ziegler, 2007). This is an 
interesting realisation of the architects and urban planners that the design of the built environment plays a 
significant role in human behaviour. It is believed that community design can foster greater social capital 
production by providing opportunities to interact and build trust in neighbourhoods. Increased interaction 
enhances cohesion, allowing design to overcome outcomes associated with crime and fear of crime such 
as social isolation, and the disparity among citizens from different ethnic backgrounds. Finding ways to 
facilitate social interactions may be especially important in Malaysia which is composed of different 
ethnic backgrounds. Malaysia is a multiracial, multi-cultural and multi-religious country with the majority 
of the population embracing Islam, Buddhism, Hinduism and Christianity. Therefore, understanding the 
patterns of social cohesion among this multiracial society could bring new insights that could facilitate 
racial integration. 
An overview of the existing literature indicates that there are two quite divergent views on the pattern 
of street layout among urban planners. First of all, Jacobs (1961) in her well known discussion of crime 
and urban neighbourhood claims that the use of street sidewalk that brings in more outsiders is a bedrock 
feature of a safe city. The norm is that strangers quickly glance at each other and do not talk to one 
another. Although this type of face-work does not result in a sustained interaction, it may create a secure 
climate that in tum helps to keep crime rates low and facilitate social interactions. Similarly, the 
proponents of New Urbanism draw on the premise that the greater surveillability and walkability tend to 
invite more pedestrians to the streets and consequently increase safety (CND, 2001). The result ofa study 
conducted by Foster et aI. (2010) provides some support for the New Urbanism theory in terms of the 
neighbourhood configurations that draw people into the street and encourage walkability, both serving as 
significant positive correlates of social contacts. 
Secondly, contrary to Jacobs, the proponents of Newman's (1972) defensible space concept 
demonstrate their advocacy towards cul-de-sac streets. Similarly, studies observe that there is a significant 
relationship between social integration and street form, where there is a greater neighbourhood 
attachment on cul-de-sacs than through roads (Baumer& Hunter, 1979; Brown & Werner, 1985). Due to 
the above dispute on the role of permeability in relation to social cohesion, this study seeks to address this 
issue in the Malaysian context. The present work attempts to investigate planning features of the 
residential area and to draw a clearer picture of how the patterns of human behaviour are influenced by 
spatial design. Such an analytic approach allows the researcher to examine whether the level of the street 
permeability is important for understanding human behaviour. Besides limited empirical studies on the 
relationship between design features and social cohesion, previous studies have only examined street 
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pattern differences in terms of victims' experiences and burglary distribution, particularly in the European 
context (Shu, 2009) and the focus is not given on people's perception of surrounding environment that 
influences their quality of life (Beavon et aI., 1994; Shu, 2009). The current study addresses this 
shortcoming in the literature by testing the impact of permeability indicators on social cohesion. In doing 
so, this study examines whether social cohesion differs across road types. This approach provides a 
comprehensive understanding of how the street contributes to facilitate social cohesion. These discussions 
lead to the following hypotheses as shown on a hypothesised model (see Fig. 1). Hl. The five indicators 
of social cohesion provide a valid measurement of the social cohesion construct. H2. There is a 
significant relationship between the indicators of street permeability and social cohesion. 
Indicators of Social cohesion 
permeability 
Fig. 1. The conceptual pathway between street penneability and social cohesion. 
2. Literature review 
2.1. Community design and human behaviour 
Evidence suggests that the spatial layout of street networks plays a vital role in establishing people's 
utilisation of places, movements and their perception of the surrounding environment (Johnson & 
Bowers, 2010). As mentioned above, there are two different perspectives on the patterns of 
neighbourhood layout. Firstly, Newman and Poyner deem passers-by as potential offenders who should 
be expelled from residential areas. Newman's (1972) plan for an ideal mini-neighbourhood layout was 
intended in part to improve safety and security. He explored important perspectives about human 
behaviour in the urban environment and encouraged less permeable layouts as opposed to New Urbanism 
policies that support high permeable layouts in achieving sustainability agenda. In the benefits of cul-de-
sacs, Southworth and Ben-Joseph (2004) have stated that traffic engineering has strongly supported this 
street type. Cul-de-sac street layout has been a preferable design form to control through traffic since its 
early use as a part of hierarchy circulation system in the Radburn design concept of 1928 (Southworth& 
Ben-Joseph,2004). 
Contrary to the position of a territoriality-based defensible space system advised by Newman (1972), 
Jacobs and Hillier consider passing strangers as being often generated by the intelligible through street 
system. Referring to diverse, open and permeable land uses, there is more continual flow of people 
(strangers and inhabitants) which can be referred to what Jacobs presents as "a basic supply of activities 
and eyes" (Jacobs, 1961, p. 40). The research conducted by Hillier (1988) is consistent with Jacobs' work. 
Hillier defmes "intelligible deformed grid" and "constituted outward facing block" as the main 
environmental features to prevent crime. He considers strangers as beneficial elements in the street 
system because they prevent crime, when residents can have a strong inter-visibility of the surrounding 
dwellings to protect from strangers. While through-roads with front entrances on both sides make spaces 
safer, fewer line neighbours, segregation and cul-de-sac patterns are the factors that make spaces quite 
vulnerable (Shu, 1999). Indeed, those anonymous streets that Newman defines more vulnerable are 
instead considered by Shu as safer patterns. Hillier and Shu (2000) have conducted a research in the UK, 
which suggests that cul-de-sacs patterns are generally less good than through-roads. In this research, the 
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problem of cul-de-sacs has been mentioned due to its effect on the impoverishment of the public realm, 
which makes a community less safe and liveable. 
Similar to Jacobs' work, Shu & Huang (2003) have found that places with segregated areas are more 
vulnerable than integrated ones due to fewer passers-by entering the areas, consequently generating less 
natural surveillance. A recent study by Shu (2009) proposes that segregated streets become extremely 
vulnerable when associated with low inter-visibility in the areas, while streets with higher accessibility 
are very safe when combined with higher inter-visibility and informal surveillance. However, on the 
whole, researchers with viewpoints similar to Jacobs have found that busier streets with some pedestrian 
movements are associated with high social interactions and low crime rates. Referring to the New 
Urbanists' design, cul-de-sac street patterns are car-oriented and pedestrian-hostile, compared to grid 
street patterns (Cozens, 2008). This increases walkability in the permeable grid layouts, promoting social 
cohesion and a sense of community (Morrow-Jons et aI., 2004). Jacobs' ideas underpin many of the New 
Urbanists' approaches (Cozens, 2008). To look at both sides of the continuum, similar to Jacobs' eyes on 
the street concept, New Urbanists believe that strangers are the sources of safety, while the proponents of 
defensible space consider strangers as the source of danger (Hillier, 2004). However, it should be noted 
that the context in which Jacobs and Newman's studies operate may be the influencing factor. Jacobs 
(1961) has drawn attention to the urban design and narrowed the investigation area of crime-space 
studies. Her study is more concerned with macro-scale planning such as commercial and business 
settings, while Newman's work focuses on micro-scale settings such as public housing and residential 
settings. 
2.2. Permeability and social cohesion 
Although few studies have focused on the relationship between social cohesion and road type, a review 
of the literature has shown some mixed findings. Evidence seems to suggest that there is a high degree of 
neighbouring behaviour on cul-de-sacs (Bajunid et aI., 2011; Brown & Werner, 1985). Doeksen (1997) 
asserts that positive qualities of the built environment can become a mediator to a sense of community 
and neighbourhood attachment. Similarly, a previous study has indicated that residents living on high 
permeable streets have limited their activities in the use of property frontage and their exposure to the 
strangers (Appleyard&Lintell, 1972). By contrast, the result of a study conducted by Foster et ai. (2010) 
provides some support for the New Urbanism theory and Jacobs' concept that draws people into the street 
and encourages walkability, both serving as significant positive correlates of social contacts. 
The fmdings of Mayo's (1979) study challenge some of the present beliefs that manipulation of the 
streets can provide a better social atmosphere of streets within a neighbourhood. While a number of 
studies have found a significant relationship between street form and neighbouring behaviour (Hillier, 
2004; Mason, 2010), scholars such as Gans (1967) and Mayo (1979) claim that no element in the site plan 
is influential in friendship ties. Mayo reports that planners cannot directly influence behaviour through the 
manipulation of street forms. By contrast, Taylor (1997) suggests that small geographic units act as 
compact behaviour settings and consequently, local social interactions and residents' behaviour patterns 
are developed within these units. He has also noted that street blocks allow residents to develop informal 
control and help to provide a connection among individuals. 
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3. Methodology 
3.1. Study context 
This study was conducted in a typical residential neighbourhood in Penang, Malaysia, that are 
predominantly occupied by middle-income residents. The study was quantitative in natUre and involved 
asking the residents to answer a survey face-to-face. The survey contained several sections aiming at 
ascertaining the background information of the respondents and their perceived social integration. A 
sampling framework was developed from the list of all of the landed properties in the study area. The 
respondents were selected using a systematic sampling method with a random start. In all, 250 residents 
participated in the survey. Of these respondents, 108 were male (43%), and 142 were female (57%) with 
an average age of 53 years (SD=12.98). The survey further illustrates that 51 % of the respondents were 
Malay, 39% were Chinese and 10% were Indian. The majority of survey respondents (65%) had a 
college/university education. 
3.2. Measures 
3.2.1. Permeability 
To capture the degree of street permeability, we developed four indicators that were adapted based on 
previous works. First, road type as a typological variable of street permeability refers to the degree of 
road hierarchy (Shu, 2009) as defined by Public Works Department Malaysia (PWD). This variable 
consists of five categories, namely VI (cul-de-sacs), V2 (local streets), U3 (minor collector), V4 (major 
collector) and V5 (arterial). These categories are based on the Malaysian road hierarchy system. The 
second spatial indicator is street accessibility which is adapted based on the work of Beavon et al. (1994) 
and Johnson and Brower (2010). It focuses on the degree of street accessibility by examining the number 
of turns into the street segment. The scale is based on the number of turnings to each street segment (from 
one to six), in which a larger number indicates greater degrees of accessibility. 
The third indicator is traffic flow that represents traffic movement through neighbourhood streets. If 
major traffic routes path through the neighbourhood, it may have significant influences on the 
neighbouring behaviour and consequently, social cohesion. Several studies have found higher crime rates 
on or near major traffic routes (Beavon, 1984; Greenberg &Rohe, 1984). Since traffic information based 
on each street segment was not available, this item was measured based on the author's judgment by on-
site observation. The last indicator, constitutedness, is related to the degree of inter-visibility which means 
a front door-to-front door relationship to measure the degree of inter-visibility between houses on both 
sides of each street segment. This indicator is adapted from the work of Shu (2009) and the scale is 
decided through on-site observation. 
3.2.2. Social cohesion 
Social cohesion was measured by asking the respondents to report on their own feelings of cohesion. 
This variable represents the extent to which respondents know their neighbours, like the neighbourhood 
and share similar interests. The items were adapted based on the work of Sampson et al. (1997). The 
items were: (1) people around here are willing to help their neighbours; (2) This is a close-knit 
neighbourhood; (3) People in this neighbourhood can be trusted; (4) People in this neighbourhood get 
along with each other; and (5) People in this neighbourhood share the same values. The responses were 
recorded on a 7-point scale with 1 representing 'strongly agree', 7 representing 'strongly disagree' and 4 
representing 'neutral'. 
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3.3. Plan of analysis 
Descriptive statistics were used to provide an initial description of the sample and to assess the 
distribution of key variables. This is followed by assessing the validity and reliability of the social 
cohesion indicators. The next test is to assess the equality of population means when the population is 
classified into groups. The common technique used to identify such equality is the one-way Analysis of 
Variance (ANOVA) for more than two groups under comparison. Bivariate correlations were also 
examined to provide information regarding the relationship between the variables. 
4. Data analysis 
Responses to the seven-point Likert scales were aggregated to the household level as initial measures. 
The five social cohesion statements were examined for validity (using corrected item-to-total 
correlations) and reliability based on the index of Cronbach's Alpha (a). The results of the validity and 
reliability tests are illustrated in Table 1, indicating that each item had a corrected item-to-scale 
correlation above 0.3 (0.87 to 0.93). The Cronbach's a score for social cohesion (a=0.97) was higher than 
the recommended 0.70 cut-off value (Nunnally& Bernstein, 1994) and it indicated good scale reliability. 
The [mdings reveal that the five items were valid and reliable to measure the social cohesion construct. 
Therefore, HI is supported. 
Having determined the social cohesion variable, the next test is to examine the mean differences of 
social cohesion based on different road types. The data were analysed using the one-way ANOV A to 
determine the significant differences in the mean of social cohesion. The results reveal that there are 
significant mean differences between road types (F(5, 244)=4.057, p<O.OI). The mean values and the 
standard deviations of the social cohesion variable based on road types are presented in Table 1. The 
results further indicate that residents living in cul-de-sacs street pattern perceived the highest level of 
social cohesion, whereas those living in arterials (through roads) perceived the lowest level of social 
cohesion. The findings of the present study indicate that respondents from the properties located on cul-
de-sacs and local streets perceived a higher level of social cohesion compared to those from the arterials. 
This result is consistent with the findings of a previous study (Brown & Werner, 1985), suggesting that 
residents from close streets are more protective of their surroundings and are associated with higher levels 
of social integration and neighbourhood cohesion, compared to the higher levels of hierarchy. 
Table 1. Descriptive statistics, reliability and item-total statistics for neighbourhood cohesion items 
Variable Social cohesion (N= 250) Variable Corrected Item- Cronbach's One-way ANOV A 
Groups Mean SD Total Correlation Alpha ifItem Deleted 
Road type Ul 20.51 4.164 Cohesion 1 0.87 0.97 4.057**,p<0.01 
U2 19.85 4.202 Cohesion 2 0.90 
U3 19.38 4.340 Cohesion 3 0.91 
U4 18.33 4.455 Cohesion 4 0.93 
U5 17.80 3.851 Cohesion 5 0.91 
Note: SD= Standard deviation; **p<O.01. 
The results from the bivariate correlations are presented in Table 2. Road type has demonstrated a 
statistically significant negative correlation with social cohesion (r=-.221, p<O.OI). Consistent with 
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theoretical expectations, we find that street accessibility carries a significant relationship with social 
cohesion. However, this relationship is negative (r=-.122, p<O.05), indicating that high accessibility is 
associated with low social cohesion. The level of social cohesion was highest in streets with less 
accessibility (one-tum) and lowest in streets with high accessibility (six-tum). This leads to the 
conclusion that more connectivity and highly permeable streets are associated with lower levels of 
perceived social cohesion in the study area. In addition to these two variables, traffic flow carried 
significant relationship with social cohesion (r=-.214, p<O.05). However, there is no significant 
correlation between the degree of constitutedness and social cohesion (r=.043, p>O.05). In sum, the 
results of this study indicate that high levels of permeability indicators are associated with low levels of 
perceptions of cohesion among residents. Therefore, the second research hypothesis is partly supported. 
Table 2. Bivariate correlations between the variables (N=250) 
Variable 2 
1. Social cohesion 
2. Road type -.221 ** 
3. Accessibility -.122* .588** 
4. Traffic flow -.214* .987** 
5. Constitutedness .043 -.219** 
**p<O.OI, *p<0.05. 
3 
.786** 
-.078 
4 5 
-.199** 
Table 2 further indicates the positive and significant relationships between road type, street 
accessibility and traffic flow. This demonstrates low levels of accessibility and traffic flow at the lowest 
level of the hierarchy (cul-de-sac streets). However, there are negative correlations between the degree of 
constitutedness and road type (r=-.219, p<O.OI) and traffic flow (r=-.199, p<O.OI). This suggests that 
constituted areas, which exhibit strong front door-to-front door inter-visibility, are cul-de-sac street 
patterns. This could be due to the good number of houses on cul-de-sacs. Houses located in the areas with 
high traffic flow tend to have less degrees of inter-visibility than those situated in areas known to have 
low traffic flow. 
5. Conclusions 
Neighbourhood characteristics contribute to the level of social integration among residents. In fact, the 
design of streets and neighbourhood layout should foster good social interactions and relationship 
between residents. Nonetheless, new developments as can be seen in urban areas tend to create barriers to 
the users. Nonetheless, the question we face today lies in which combination of spatial circumstances is 
best for social interactions and provides security for urban residents. Thus, if the street form can 
encourage or discourage social interactions, then these patterns should differ among different levels of 
permeability. The purpose of this study is to assess the impact of street permeability on social interactions 
among residents in an urban neighbourhood in Penang, Malaysia. We have found that residents living in 
the cul-de-sac street pattern perceived higher levels of social cohesion than their counterparts living on 
other road hierarchies. This is consistent with the findings of the work of Brown and Werner (1985), 
where cul-de-sac road types are associated with high levels of social cohesion. Given the methodological 
differences between the two studies, the consistency of results adds strengths to our finding that residents 
in cul-de-sacs indeed perceived high levels of neighbourhood attachment. Likewise, we have come to the 
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negative and significant correlations between permeability and social cohesion, in which high 
permeability is associated with low levels of social cohesion. 
Some limitations and suggestions for future research are worth noting. Research has suggested that 
residential stability (as part of neighbourhood characteristics) affects local friendship and participations in 
the society (Abdullah et aI., 2013; Sampson et aI., 1999). Our study does not include residents' 
background (especially ethnicity) in the analysis. Further investigation on the impact of social factors on 
perceptions of cohesion is warranted. Likewise, we are aware that there are many other physical factors 
(e.g., landscaping, the presence of open space and playground) that could have some influences on the 
degree of social cohesion. Therefore, another aspect to be cautioned when interpreting the result is that, 
one should consider the whole spatial system of a neighbourhood layout. Although we took into account 
the number of turns into each street segment, we had failed to consider the types of roads that are 
connected to each street segment. Future studies should address this matter by taking into consideration 
the types of roads that are connected to each particular street segment. 
Therefore, the evidence suggests high degrees of cohesiveness and privacy on cul-de-sacs street types 
than through roads. This is in line with Newman's defensible space, which bring an environment under 
the control of its inhabitants. However, such design, although very much disliked by international housing 
experts (particularly in the UK), in which "a historic commitment to the Newmanesque solution has 
recently been weakened" (Hillier, 2004, p. 32), was in fact conducive to the facilitation of social 
interactions among neighbours. One possible way to address this, would be to avoid major roads which 
pass through the neighbourhood- a consideration that should be given by professionals namely planners, 
designers and landscape architects, or to put simply, those who are involved in the design process of 
residential areas. Our larger point, however, is that enhancing social cohesion, as the urban policy being 
focused, could bring about many positive, worthwhile effects. 
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Abstract 
This article investigates the relations between territorial attitude (T A) and territorial 
behaviour (TB) in a multi-ethnic urban neighbourhood in Malaysia. While the territorial 
functioning (TF) scale has been widely utilised in crime prevention studies, there is a lack of 
empirical evidence to support the link between TA and the actual TB. It is hypothesised that 
if T A is a dimension of the TF construct, there should be a positive significant correlation 
between TA and TB. We also anticipated that both TA and TB would be associated in the 
same fashion with perceived homogeneity (PH). In addition, it is hypothesised that 
neighbourhood stability would affect the TF dimensions and PH. A sample of218 inhabitants 
from Subang Jaya, Malaysia took part in the study. The result indicates a strong correlation 
between the two TF dimensions. Meanwhile, T A positively influences PH, whereas there is 
no significant effect of TB on PH. The results further reveal significant effects of 
neighbourhood stability on TF and PH, indicating that neighbourhood stability positively 
correlates to TF and enhances neighbourhood attachment, even in multi-ethnic communities. 
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Introduction 
Neighbourhood condition has long been believed to have a direct influence on individual's 
perceptions through psychological consequences. Neighbourhoods play significant roles in 
the lives of those live and socialise within their boundaries. The neighbourhood is one of 
several spaces that provide social and physical space for interactions between residents, 
which leads to greater perception of safety and promote healthier communities. A range of 
features of the physical environment of a neighbourhood has been found to have an impact on 
residents' perception of the surrounding environment. Guided by social disorganisation 
theory, extant literature demonstrates that there are connections between the neighbourhood 
conditions, fear of crime and residents' interactions (De Jesus et at., 20 I 0; Foster et at., 2010; 
Hedayati Marzbali et aI., 20l2a; Lorenc et aI., 2012; Ross & Jang, 2000; Swatt et aI., 2013). 
In order to identify the mechanisms contributing to prevent negative neighbourhood 
conditions and develop healthier communities, considerable attention has been given to the 
concept of crime prevention by design strategies. One popular use of design strategies for 
crime prevention is territorial functioning (TF). Territorial functioning involves protecting a 
space and defending it against intrusion. It is based on the notion that residents are likely to 
protect spaces that belong to them and over which they have some means of control. There 
are many factors that can influence territorial functioning such as residents' responsibility, 
sense of coherence and lack of control (Patterson, 1978). Local neighbourhood ties enable the 
residents to bond together, which leads to an increase in their sense of belonging to the 
community. The sharing of resources among residents is part of a defensible space concept 
that posits that community networks reduce crime rates and fear of crime (Lee, 2000). 
Previous research has defined neighbourhood networks as a means of empowering residents 
to recognise strangers and of providing the degree of their sense of belonging to their 
neighbourhood (Hunter & Baumer, 1982). Studies posited that community network is one of 
the inhibitors of crime and fear, and neighbourhoods with high levels of cohesion are able to 
protect residents against intrusion (Lewis & Salem 1986; Perkins et aI., 1990). 
A number of studies have empirically examined the link between territorial attitude (TA) and 
the territorial behaviour (TB) elements. Taylor et al. (1981 b) found that territorial cognitions, 
expressed through attitudes, were strongly associated with marking behaviours. In another 
study, Edney (1972) found that residents who had more visible territorial display acted more 
rapidly to the presence of outsiders on their property. He found that these residents responded 
faster to a knock at the door. In the study conducted by Patterson (1978), it was revealed that 
people who displayed more territorial markers perceived themselves as being more territorial. 
Similarly, the results from a household survey showed that, after controlling for 
neighbourhood context, respondents with a better ability to identify between insiders and 
outsiders were more engaged in high demand gardening and had better kept dwellings 
(Taylor & Brower, 1985). 
Although the TF scale has been utilised in crime prevention studies as an appropriate strategy 
to reduce crime and fear of crime, research on the subject of territorial functioning has 
seldom taken into consideration territorial attitudes (Foster et aI., 2011). Research has 
suggested that future work should incorporate interpersonal and contextual influences of 
territorial functioning (Taylor et al., 1981 a). Previous studies have applied labels such as 
territorial meanings (Edney, 1974), territorial interpretations (Bakker & Bakker-Radbau, 
1973) or territorial cognitions (Taylor et aI., 1981 a) to these attitudes. Territorial behaviour is 
an aspect of the actual territorial marking behaviour including the distribution of territorial 
cues to indicate that a space is owned, used or cared (Taylor et aI., 1981 a). We hypothesised 
that if TA is a dimension of the TF construct, there should be a positive significant 
correlation between T A and TB. 
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Studies have linked territorial functioning to social structure ofthe neighbourhood (Abdullah, 
1999; Hedayati Marzbali et aI., 20 12b; Taylor et aI., 1981 a). A previous study has considered 
a label of social climate to measure perceived similarity of the residents to other residents on 
the same block (Taylor et aI., 1981 a). Their assessment of social climate focused on the 
perceived consonance of the on-block social grouping on several dimensions: household 
income, age, marital status, education and religion. However, our use of the term perceived 
homogeneity (PH) deserves some clarification. By perceived homogeneity, we mean the size 
of friendship networks among different ethnic groups as a dimension of community network. 
Research has established a link between territorial functioning and demographic factors, 
where the majority of households are inhabited by elder, married, owner-occupied, long-term 
occupied people with a high educational and income level (Hedayati Marzbali et aI., 2012b). 
Evidence suggests that a higher level of residential stability is positively correlated to 
neighborhood attachment (Brown et aI., 2003; Comstock et aI., 2010). In order to examine 
residents' similarities and differences, we also examined the effects of residential stability on 
the TF dimensions and PH. In addition to residential stability, it is well-known that ethnicity 
has an influence on residents' attitudes and neighbouring behaviour, although there is debate 
over why this is so. Such a perspective also recognises that the shape of attitude and social 
interaction will vary across cultures due to forces of cultural evolution and adaptation to 
specific ecologies. Support for this assumption comes from work by Brower (1980) and 
Scheflen (1971), which has indicated that different cultural or ethnic groups utilised different 
systems of attitudes and behaviours to maintain control. This article focuses on the effects of 
residents' socio-economic characteristics on TA, TB and PH in the neighbourhood. 
HYPOTHESES DEVELOPMENT 
Residents' perceptions of the surrounding environment and the effectiveness of capable 
guardians have been reported to vary amongst cultures and the neighbourhood contexts. 
However, the defensible space concept and crime prevention strategies have seldom been 
tested in a non-Western culture such as Malaysia. Examining these concepts in a multi-ethnic 
society could provide a deeper understanding of the impact of a neighbourhood's social 
factors and the physical environment in perceived homogeneity in different contexts. 
Therefore, the primary purpose of the present study was to test the validity of territorial 
functioning dimensions in the context of urban Malaysia, where the underlying assumption is 
conceptualised based on the defensible space concept and social disorganisation theory. It is 
useful to validate whether territorial features enhance perceived homogeneity among 
residents, focusing on high-crime middle-class multi-ethnic residents. This is done by 
assessing a path analysis using AMOS to test the hypothesised relationships between the 
variables. 
Taylor et aI., (1981 b) suggest that territorial functioning is more likely to develop in stable 
neighbourhoods as opposed to unstable neighbourhoods because of a clearer distinction 
between insiders and outsiders and because residents are more attached to their home and are 
thus more willing to manage the local environment. Residents of blocks with higher 
household income, length of residence and home ownership status have a greater material 
stake in the property. Because the residents are more territorial and often engaged in crime 
prevention efforts, they are expected to experience less crime. Other studies have also 
consistently revealed the link between neighbourhood stability and territorial functioning 
(Edney, 1972; Greenbaum & Greenbaum, 1981; Macdonald & Gifford, 1989; Rainwater, 
1966). A classic issue arising from the use of the territorial functioning construct involves 
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determining whether this construct differs with respect to residents' background 
characteristics. 
In Malaysia, ethnic relation and perceived homogeneity is a complex phenomenon that is 
related to demographic factors (Abdul Gapor et aI., 2009). Research has indicated that the 
ideal ethnic relation among the Malaysian nation is an imaginary one (Ahmad, 2011). 
Evidence has suggested that when similar ethnic groups become a majority, they tend to 
create limited networks with other ethnic groups (Abdul Gapor et ai., 2009). However, the 
present study examined the size of friendship networks among different ethnic groups as 
perceived homogeneity. We examine the relationship between the dimensions of territorial 
functioning and perceived homogeneity, by considering the effects of ethnicity and 
residential stability. This research explores how different ethnic groups perceived ethnic 
relations in their residence area. It is hypothesised that territorial functioning and perceived 
homogeneity are positively related regardless of ethnicity. Given that territorial functioning 
will relate to perceived homogeneity, we hypothesise that perceived homogeneity differs 
among different ethnic groups. 
This study aims to investigate the patterns relating to PH and TF scale mean differences 
across variables such as length of residence, household income and ethnicity, in which the 
first two variables refer to residential stability. The present study employed ANOV A using 
SPSS in order to understand the influence of socio-economic variables on the TF dimensions 
and PH. A few studies tend to examine the influence of individuals on the level of territorial 
functioning and the relationship between different ethnic groups (Sorensen, 2003), yet little is 
known about predicting physical factors by individual characteristics (Hedayti Marzbali et ai., 
20 l2b). It is anticipated that territorial functioning maybe related to social composition in the 
neighbourhood. These discussions lead to the following hypotheses as shown on a 
hypothesised model (see Figure 1). 
HI. TA has a direct and positive effect on TB. 
H2. TA has a direct and positive effect on PH. 
H3. TB has a direct and positive effect on PH. 
H4. Ethnicity has a significant effect on TA, TB and PH. 
H5. Household income has a significant effect on TA, TB and PH. 
H6. Length of residence has a significant effect on T A, TB and PH. 
Ethnicity 
Household 
income 
Length of 
residence 
H4 
H5 
r---------------------, 
1 
1 
1 
-I 
1 
1 
Territorial 
attitudes 
HI 
Tenitorial 
behaviours 
Perceived 
homogeneity 
~---------------------
Figure 1. The hypothesised model 
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METHODOLOGY 
Participants 
A sample of218 residents from a high-crime neighbourhood in Subang Jaya, Malaysia took 
part in the study. Of these respondents, 56% were male and 44% were female and the mean 
age was 42 years. The majority of the respondents surveyed were Chinese (50%), followed 
by Malay (40%) and Indian (10%). The survey revealed that a large proportion of the 
respondents (86%) have lived in their property for at least 3 years, suggesting a modestly 
stable neighbourhood. The majority of participants in the study area were homeowners (93%), 
and 7% were tenants. The unit of analysis is the neighbourhood resident and samples were 
selected using a systematic sampling method. The study focused on middle-income residents 
residing in terraced houses as these are the predominant type of dwelling in the 
neighbourhood. 
Measures 
The study was quantitative in nature and involved two parts. The first part involved an on-site 
observation of residents' front gardens to identify and evaluate residents' territorial 
behaviour. These actions were classified into four categories based on measures adapted from 
the work of previous studies (Brown & Altman, 1983; Hedayati Marzbali et ai., 2012a, 2012c; 
Pollack & Patterson, 1980). The first three categories, comprising gardening work (TB 1), 
exterior house maintenance (TB2), and physical barriers (TB3), were measured on a five-
point Likert scale. Markers (TB4), as the last category, were based on the total number of 
items present (such as personalised decoration, security grills, garden furniture etc). 
The second part of the study involved asking residents to answer a self-administered 
questionnaire. Participants provided their demographic information and responded to ten 
statements regarding territorial attitudes (Edney, 1972; McCrea et ai., 2005; Patterson, 1978; 
Taylor et al., 1981 a, 1984) as well as four statements regarding perceived homogeneity 
among different ethnic groups of residents that had been adapted and modified from previous 
studies (BeUair & Browning, 2010; Sampson & Groves, 1989; Taylor et aI., 1984). 
Territorial attitude included the following items: (1) I spend time talking with neighbours 
within the house compound; (2) I keep an eye on what occurs in front of my house daily; (3) 
I can tell if a person standing in front of my house lives in the neighbourhood; (4) I know the 
names of most of my neighbours; (5) I feel responsible for watching over my neighbours' 
house when they are on vacation; (6) I feel comfortable living among my neighbours; (7) I 
feel that I belong in this neighbourhood; (8) It is easy for me to borrow tools from neighbours; 
(9) I maintain my garden so that other people know it is my territory; and (10) It is easy to 
keep strangers out of my garden if I don't want them there. Perceived homogeneity included 
the following items: (1) There is high cooperation among various races in this community; (2) 
I mingle with individuals from other races in this neighbourhood; (3) I have a close 
relationship with other races in this neighbourhood; and (4) I take part in social events 
organised by other races. The scores were based on a four-point Likert scale (1 =strongly 
disagree, 4=strongly agree). 
To establish content validity, three renowned scholars with relevant expertise were asked to 
review the survey instruments, examine the effectiveness of the selected items in measuring 
the underlying variables and evaluate the overall content of the survey instruments. Prior to 
completing the questionnaire, all participants were briefed on the purpose of the study. The 
first phase of the analysis established the number of factors underlying the TF construct and 
perceived homogeneity. This phase was followed by a path analysis to examine the 
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hypothesised relationship between territorial functioning and perceived homogeneity. Finally, 
the study examined the main and interaction effects of three demographic factors on T A, TB 
and PH using ANOV A. 
Results and Findings 
Exploratory study 
Principal component analysis with Varimax rotation was used for data analysis. Referring to 
the literature (Tabachnick & Fidell, 2007), the present study employed two common decision 
rules to identify the number of factors underlying the TF construct. Items with less than O.SO 
loading and which cross-loaded on two or more factors at O.SO or higher were excluded. 
Based on Kaiser's (1960) criterion, an Eigenvalue of 1 was used as the cutoff value for 
extraction. The results of factor analysis indicate a final scale of 14 items belonging to two 
factors associated with the TF construct, namely T A and TB. Contrary to a study by Taylor et 
al. (1981 a) that found three dimensions under T A, the result of factor analysis indicates that 
all T A items loaded together on a single factor. Our exploratory factor analysis (EF A) 
demonstrated that all items measuring the constructs were loaded into the respective factors, 
thereby retaining the original name. A reliability test of the measure demonstrated strong 
internal consistency for TA (a = .91), TB (a = .72) and PH (a = .7S). All alpha values are 
above 0.7 as suggested by Nunnally and Berstein (1994), indicating acceptable reliability. 
Responses were then summed to create a single scale for each factor. The significant loading 
of all the items on the single factor indicates unidimensionality. The results further illustrated 
that no item had multiple cross-loading, indicating the preliminary discriminant validity. 
Results of the hypotheses testing 
Past work has established a link between territorial attitude and territorial behaviour (Taylor 
et ai., 1981 a). As expected, results revealed a clear tie between TA and TB, provided 
evidence of validity with a significant correlation between TA and TB (r=0.51, p<O.OI). Path 
analysis using AMOS 20 was conducted. Several indices, such as the chi-square, chi-
square/degree of freedom ratio and goodness-of-fit indices, were employed to determine 
whether the model fit the data. The recommendation for relative/normed chi-square (t/d/) is 
3 or less (Kline, 200S). An acceptable fit of the data to the model is indicated by the 
following values: comparative fit index (CFI) >0.9, Goodness of Fit Index (GFI) >0.9, 
Tucker-Lewis index (TLI) >0.9, and root-mean square error of approximation (RMSEA) 
<0.08 (Hu & Bentler, 1999). Because past research suggested that TA covary with TB 
(Taylor et ai., 1981 a), we tested the hypothesised model with reciprocal paths between TA 
and TB. This is because the existence of reciprocal causal effects between these two variables 
is largely ignored. Despite this existing gap in knowledge, we consider an alternative 
interpretation, suggesting that reciprocal causal effects could exist between TA and TB. This 
allows testing a more complex theoretical approach that involved variables implicated in 
reciprocal feedback loop. The result indicates that the model with reciprocal paths was not 
stable (SI> I), and therefore could not be interpreted (Bentler & Freeman, 1983). As 
hypothesised, the finding suggests a recursive model. 
The final model is depicted graphically in Figure 2 with the statistically significant 
standardised path coefficients and squared multiple correlations. The final model resulted in 
10 degrees of freedom, X2=7.76, p=0.6S and X2/df=0.77. The goodness of fit indices used 
showed that the observed relative/normed chi-square CX2/d/) value is 0.78 < 3 (p>O.OS). The 
findings further show that RMSEA=0.02, CFI=0.99, GFI=0.98, and TLI=l.OO, indicating that 
the model fit the data very well. In evaluating the model fit, the overall goodness of fit of the 
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final model was completely satisfied. Meanwhile, the model revealed that the paths from T A 
to TB (jJ=0.51, P <0.01) and PH (jJ=0.64, P <0.01) are found to be significant and positive. 
Therefore, H I and H2 were supported. This demonstrates that a greater perceived territorial 
attitude is associated with high territorial behaviour and greater perceived homogeneity 
among different ethnic groups. H3 hypothesised that TB significantly influences the level of 
perceived homogeneity. The results show that this hypothesis was not supported (p >0.01), 
suggesting that territorial features do not predict the relationships among different ethnic 
groups in the study area. 
This study further observes a significant effect of ethnicity on territorial behaviour (p <0.05), 
indicating that the Chinese and Indian residents were observed to have engaged in more 
extensive gardening and higher levels of house maintenance than the Malay residents. 
Contrary to the work by Taylor et ai. (1984), we found no significant effects of household 
income and length of residence on territorial behaviour (p >0.05). However, we observed a 
significant effect of household income and length of residence on perceived homogeneity. 
This suggests that long-term occupied and higher income residents perceived higher levels of 
ethnic relations than their counterparts. This suggests that H4, H5 and H6 were partially 
supported. Ethnicity and TA account for 28% of the TB variance, whereas household income, 
length of residence and TA account for 44% of the PH variance, which is deemed acceptable. 
It is worth noting that there might be many other variables that can account for the variance 
in TB and PH. Although this finding is in line with previous studies (e.g., Taylor et aI., 1981), 
it shows an interesting result. Territorial behaviour alone does not improve perceived 
homogeneity among different ethnic groups, whereas perceived high levels of territorial 
attitudes contribute to increase perceived homogeneity, even in a high-crime neighbourhood 
with a multiracial and multi-religion population. 
Ethnicity 
Household 
income 
Length of 
residence 
Territorial 
attitudes 
behaviours 
R2=0.28 
Perceived 
homogeneity 
R2=0.44 
Figure 2. The results of path analysis with significant standardised path coefficients 
DISCUSSION 
For many decades, researchers have been interested in understanding the associations 
between neighbourhood structure, residents' attitude and informal social control. This study 
aimed to investigate the dimensionality of territorial functioning, and to specifically test the 
territorial functioning model proposed by Taylor (1988) and others. Meanwhile, the impact of 
territorial functioning in enhancing perceived homogeneity was also addressed in this article. 
Exploratory factor analysis (EF A) was used to extract the number of dimensions under 
territorial functioning which were extracted from the 14 items using EF A. Two primary 
factors were extracted, which presented content similarities to factors based on conceptual 
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definitions of each factor, supporting treating them as TF first-order factors. The reliability 
test undertaken in this study confirmed the stability of these two first-order factors. Therefore, 
the items were summed to create a single scale for each factor. The analysis suggested the 
existence of a strong positive correlation among the two factors. This is followed by testing a 
path analysis to examine the relationships between the variables. It should be noted that the 
factors obtained in EF A will inevitably reflect the content of the items included in the 
analysis. A distinct importance of the present study refers to the fact that since the present 
study covers most TF items used in previous studies, it will reduce the influence of any 
particular item that will unduly affect the outcome. Another important strength of the current 
study is the use of both observation and questionnaire survey to collect data, covering 
residents' perception of the surrounding environment and the physical characteristics of the 
residence area. 
Oscar Newman's defensible space theory was proposed over three decades ago, and the 
concept continues to receive significant attention because it proposes that design can 
influence crime and fear of crime by enhancing socialisation. The defensible space theory and 
subsequent crime prevention measures such as Crime Prevention through Environmental 
Design use territorial functioning as a means to reduce crime. Newman (1972) suggested that 
there is a relationship between physical design features and crime, and proposed the 
defensible space theory as a crime prevention approach. The theory suggests that the physical 
design of the urban environment can be manipulated to reduce crime by giving residents 
control over their surrounding environment. However, rigorous testing of all defensible space 
features at different spatial units, social, cultural and crime contexts are required before its 
effectiveness in reducing both crime and fear of crime can be substantiated. The present study 
contributes to the existing literature by examining the impact of territorial functioning on 
perceived homogeneity in a multi-racial community in Malaysia. 
Taylor (1988) argues that the three elements of territorial functioning are expressed through 
attitudes, behaviours and markers and are interwoven; therefore, they respond to, support and 
stimulate one another. However, research found that in a sample group without elderly 
individuals, marking behaviour does not necessarily correlate with territorial attitudes 
(Pollack & Patterson, 1980). The current study examines whether the territorial functioning 
dimensions correspond to one another and adds to the existing body of knowledge by 
examining territorial functioning in a high-crime context. When tested in this setting, 
although the results of the present study support the inter-relatedness of the two territorial 
functioning dimensions, reciprocal paths between these dimensions was not supported. 
Altman's definition of territoriality contains several indices of neighbourhood attachment in 
which territorial cues are believed to enhance residents' privacy by allowing them to control 
their territory (Brown & Werner, 1985). Cozens et al. (2001) have linked aspects of 
territoriality to residents' sense of community in order to create safe neighbourhoods. 
Research demonstrates that territoriality can be the foundation for the development of 
neighbourhood attachment. For example, the design of cul-de-sacs can facilitate territoriality 
and, subsequently, increase neighbourhood attachment (Brown & Werner, 1985). Household 
maintenance may enable residents to keep their homes in good condition and express a 
stronger place attachment, both of which affect crime and other predictors of incivility 
(Brown et aI., 2003). However, research has demonstrated that one of the most effective 
means to design against criminal behaviour is allowing great~r opportunity for socialisation 
(Moffatt, 1983). We found the positive impacts of territorial attitudes on reinforcing 
residents' interactions even in a multi-ethnic neighbourhood. In line with findings from other 
research (Brunson et aI., 2001), residents who defended near-home space experienced the 
neighbourhood as more cohesive community than residents who did not possess such attitude. 
This result implies that even in a high-crime neighbourhood with a multiracial and multi-
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religion population, territorial attitude appears to be a significant factor affecting community 
network. However, territorial behaviour does not influence perceived homogeneity. This 
could result from the context ofthe study area, where the high-crime rate and the multi-ethnic 
composition of the population may diminish the positive effects of marking behaviour to 
reinforce ethnic relations. 
It is possible to say that residents from different cultures perceived the contents of the items 
differently, given that perceived homogeneity, territorial attitude and even marking behaviour 
could vary across different cultures. For this purpose, the study examined the effects of 
ethnicity and residential stability (including household income and length of residence) on the 
study variables. The results reveal a significant effect of residential stability on perceived 
homogeneity, suggesting that more stable residents perceived greater homogeneity and high 
social network even with other ethnic groups. 
The stability of the neighbourhood context is an important element associated with territorial 
functioning. Cohesive networks with high density of ties between and even within ethnic 
groups have been found to be associated with more stable residents. However, ethnicity has 
been found to have an impact on territorial behaviour. This implies the existence of a link 
between territorial behaviour and social structure in which beautification and decoration 
efforts refer to an individual's social and cultural sense. This could be attributed to the 
feelings of association and sense of belonging to the neighbourhood. It is supported by a 
positive impact of length of residence on perceived homogeneity, where long-term occupants 
perceived greater homogeneity than short-term occupants. 
However, the present study has several limitations. First, it focuses only on territorial 
functioning and does not address the concept of defensible space in its entirety. Research 
indicated that, ideally, all dimensions of defensible space must be examined together 
(Reynald & Elffers, 2009). The social disorganisation theory focuses on the direct influence 
of neighbourhood structure (such as socio-economic status) on crime as mediated by social 
processes (McCrea et aI., 2005). Given that research has linked territoriality to a sense of 
community (Cozens et aI., 200 I), territorial features thus facilitate residents' sense of control, 
resulting in a more cohesive and consequently a safer neighbourhood. It would be useful for 
future work to include testing for the impact of territorial functioning on crime, fear of crime 
and social control for a better understanding of the impact of territoriality features in crime 
and fear reduction across populations. It is worth noting that many factors influence the 
stability of a neighbourhood such as household income, length of residence and home-
ownership status. However, a limitation of this study is that it does not control the 
homeownership status due to low sample size of the tenants (7%). Finally, the current study 
was conducted in a heterogeneous community, and future studies should focus on the 
mechanisms of territorial functioning in both homogeneous and heterogeneous, high-crime 
settings. 
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One popular use of design strategies for crime prevention is territorial functioning (TF). While the TF scale has 
been widely utilised in crime studies, there is a lack of empirical evidence to support the equivalence of the scale 
across diverse contexts. A sample of 416 inhabitants from Britain and Malaysia took part in the study. We 
examined the factor structure validity and invariance of the TF scale instrument within the two nations based on 
a multigroup analysis of invariance. The results indicated that confirmatory factor analytic models of the 
constructs exhibited an adequate fit according to multiple criteria within each sample and across samples. The 
results further indicated full support of configural invariance and partial support of metric and scalar invariance. 
Multigroup latent mean analysis revealed significant group mean differences in territorial attitude, indicating that 
Malaysian residents perceived a significantly higher territorial attitude than British residents. 
Keywords: territorial attitude, marking behaviour, multigroup, invariance, cross-cultural 
1. Introduction 
There is substantial empirical evidence that links territorial functioning (TF) with low crime rates. Based on 
Newman's (1972) defensible space theory, TF is a crime prevention strategy focusing on the manipulation ofthe 
physical design to reduce crime by giving residents control over their surrounding environment. It is defined as a 
set of attitudes and behaviours of how people manage, occupy and use the space they own. Based on defensible 
space features and territorial signs, it is assumed that physical elements in the environment act as cues in a person's 
understanding of who belongs in a space and who does not (Brower, Dockett, & Taylor, 1983). Territoriality is the 
central concept of defensible space that gives residents control of their environment. The term defensible space 
was used by Oscar Newman (1972) to refer to the impact of physical elements on people's behaviour and to define 
private and semi-private spaces that make it possible for residents to protect owned areas against unwanted 
intrusion. 
Taylor (1988) argues that TF comprises the interwoven expression of attitudes, behaviours and markers that 
support and stimulate one another. Research has indicated that the sociocultural context variables affect the level 
ofTF (Taylor, Gottfredson, & Brower, 1984). However, Pollack and Patterson (1980) found evidence indicating 
that these elements do not necessarily correlated with one another. Examining the literature provides a 
foundation for the present study. This conflict between territorial functioning elements indicates a need to 
investigate whether these elements correlated with one another. Taylor (1988) further suggested that TF is highly 
place-specific and should be regarded as a system that adapts to the social and physical contingencies of a 
particular locale. This perspective also recognises the varying shape ofTF across cultures due to cultural evolution 
and adaptation to specific ecologies. Support for this assumption comes from work by Brower (1980) and Scheflen 
(1971), which has indicated that different cultural or ethnic groups utilised distinct territorial attitudes and 
behaviours to maintain control. Among this line of investigations, Taylor (1988, p. 356) also suggests that 
territorial functioning exists along a centrality continuum and defines it as " ... an interlocked system of sentiments, 
cognitions, and behaviours that are highly place specific, socially and culturally determined and maintaining ... ". 
Two popular scales for measuring TF are attitudes and marking behaviours (Brower et aI., 1983). To study TF in a 
neighbourhood involves statements such as "I know my neighbour's name" or "I feel comfortable living in my 
neighbourhood". Such fundamental statements are measured because the responses reflect residents' sense of 
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control over their residential area as well as their willingness to get involved in community events. While the 
concept has been widely employed as a crime prevention measure in residential neighbourhoods, there is a lack of 
empirical evidence that validates the territorial functioning scale across cultures. Although there is a growing body 
of evidence to suggest that territorial functioning negatively affects the perceived fear of crime, many studies 
relied on a single sample and did not consider cultural differences in engaging TF features (e.g., Abdullah et aI., 
2013b; Hedayati Marzbali et ai., 2012b, c). By taking this issue into consideration, the validity of TF 
measurements between two different cultures can be examined using multi group invariance analysis to assess the 
measurement invariance. 
1.1 Purpose of the Study 
Territorial functioning has been reported to vary amongst cultures. However, the defensible space concept has 
seldom been tested in a non-Western culture such as Malaysia. In an American context, research found that 
crime opportunities may increase when capable guardians such as security systems are absent (Franklin, 2011). 
A recent study in the UK suggested that future research might examine the effects of environmental cues, such as 
territorial markings as indicators of environmental mastery, on crime and fear of crime (Abdullah et aI., 2013a). 
However, examining the defensible space concept in a multi-ethnic society could provide a deeper understanding 
of territorial functioning in reducing crime and fear in different contexts. Therefore, the primary purpose of the 
present study was to test invariance of each TF item proposed to measure its respective factor between the British 
and Malaysian population samples. It is useful to validate whether residents in one country perceive attitudes and 
territoriality features differently from those of another. Therefore, our research contributes to the literature by 
incorporating the integral roles of attitude and marking behaviour into the territorial functioning measurement. 
'The multigroup analysis attempted to confIrm whether samples from different nations affected the level of TF. 
Furthermore, we tested for differences in the latent means of territorial attitude and marking behaviour between the 
two samples. It should be noted that, despite the introduction of the mean and covariance structures in testing for 
latent mean differences over three decades ago, very few studies have examined latent mean differences across 
groups using real data (Byrne, 2010). The patterns relating to TF scale mean differences across variables such as 
age, tenure and culture have not been analysed using measurement invariance. A classic issue arising from the use 
of the territorial functioning construct involves determining whether this factorial structure is invariant with 
respect to residents' background characteristics. However, comparison of observed scores is a very common 
assessment method ofTF levels across two or more samples. It is worth noting that such approaches assume that 
the observed scores include no measurement error and that this assumption is certainly untenable. Comparison 
between groups is methodologically valid when the instrument is equivalent across potentially different groups. 
Therefore, the present work examines the measurement invariance and latent mean differences ofTF in relation to 
culture in a systematic and novel manner. 
2. Methodology 
The data collected in this study were analysed based on structural equation modelling (SEM) using the AMOS 
program. Multigroup analyses were performed to compare the TF measurement using two samples from different 
cultures, Britain and Malaysia. We relied heavily on Byrne's (2004) multistep for testing multigroup invariance 
using the AMOS program to test the invariance of the patterns of factor loadings in the scale between the two 
groups. The analysis of the data was threefold: stage one consisted of the identifIcation of the baseline model that 
best fIt the data of each group individually (confIgural invariance); stage two included further tests of invariance 
of the factor loadings between the two groups (metric invariance); and stage three tested the factorial validity of 
the scale using mean and covariance structure analysis (MACS) to analyse the difference in the latent mean values 
between groups (scalar invariance). 
As a prerequisite step for invariance testing, it is necessary to determine a baseline model driven by the 
perspectives of both parsimony and substantive meaningfulness in stage one (Byrne, 2004; Hair et aI., 2006). 
The two-factor measurement model (territorial attitude and marking behaviour) was hypothesised based on prior 
knowledge (Brower et aI., 1983). The measurement model was tested in each of the two samples using two 
independent confIrmatory factor analyses (CFAs) to validate the baseline model. Prior to testing the invariance 
of all loadings, the study again tested the overall model fIt of the determined baseline model between the two 
groups simultaneously rather than separately for further comparison in stage two. The reason for this testing was 
that "... the fIt of this simultaneously estimated model can provide the baseline value against which all 
subsequently specifIed models are compared" (Byrne, 2004, p. 279). Finally, latent mean group differences were 
tested, with equality constraints only on those invariance items obtained from full/partial metric invariance, as 
suggested by Byrne et al. (1989). 
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2.1 Participants 
A sample of 416 residents from two high-crime neighbourhoods in Britain (n = 198) and Malaysia (n = 218) 
took part in the study. Of these respondents, 199 were male (48%) and 217 (52%) were female. The mean age 
was between 35 to 44 years in both the British (SD = 1.68) and Malaysian (SD = .99) samples. The majority of 
the British respondents surveyed were White (95%), whereas the Malaysian respondents were comprised of three 
major ethnic groups: Malay (33%), Chinese (56%) and Indian (11 %). The unit of analysis is the neighbourhood 
resident and samples were selected using a systematic sampling method. The study focused on residents of 
terraced houses, as these were the predominant type of dwelling in both neighbourhoods. In terms of network 
system, the streets were mainly set out in a regular gridiron pattern in both samples. As Malaysia was previously 
a part of the British Empire, the modem town planning system was highly influenced by the British civil 
administration system, despite a certain degree of localisation over the years. City structure in Malaysia is based 
on a land use zoning approach, which is an adaptation ofthe British style of zoning. Malaysia is a suitable choice 
as there are many similarities between the two countries as it is a commonwealth country. 
2.2 Measures 
The study was quantitative in nature and involved two parts. The first part involved an on-site observation of 
residents' front gardens to identify and evaluate residents' marking behaviour. These actions were classified into 
four categories based on measures adapted from the work of previous studies (Brown & Altman, 1983; 
Greenbaum & Greenbaum, 1981; Hedayati Marzbali et aI., 2012a; Pollack & Patterson, 1980). The first three 
categories, comprising gardening work (MB1), exterior house maintenance (MB2), and physical barriers (MB3), 
were measured on a five-point Likert scale. Markers (MB4), as the last category, were based on the total number 
of items present. During the analysis, three items - signs, personalisation items and security systems - were 
combined to create a single summative marker item. 
The second part of the study involved asking residents to answer a self-administered questionnaire. Participants 
provided their demographic information and responded to seven statements regarding territorial attitudes that had 
been adapted and modified from previous studies (Edney, 1972; Patterson, 1978; Taylor et aI., 1981; Taylor et 
aI., 1984). Territorial attitudes included the following items: (1) Attitude 1: I spend time talking with neighbours 
in my garden; (2) Attitude 2: I keep an eye on what occurs in front of my house daily; (3) Attitude 3: I can tell if 
a person standing in front of my house lives in the neighbourhood; (4) Attitude 4: I know the names of most of 
my neighbours; (5) Attitude 5: I feel responsible for watching over my neighbours' house when they are on 
vacation; (6) Attitude 6: I feel comfortable living among my neighbours; and (7) Attitude 7: I feel that I belong 
in this neighbourhood. The scores were based on a four-point Likert scale (1 =strongly disagree, 4=strongly 
agree). 
To establish content validity, three renowned scholars with relevant expertise were asked to review the survey 
instruments, examine the effectiveness of the selected items in measuring the underlying variables and evaluate 
the overall content of the survey instruments. Prior to completing the questionnaire, all participants were briefed 
on the purpose of the study. An English version of the questionnaire was translated into Malay. All participants 
in Britain answered the questionnaire in English, whereas both English and Malay versions ofthe questionnaire 
were available for participants in Malaysia. It should be noted that, similar to other studies (Greenbaum & 
Greenbaum, 1981; Harris & Brown, 1996), the current study only observed marking behaviour in the front 
garden. The back garden was excluded because of the clear identification of this space for private use. The back 
garden is often fenced off and, therefore, not directly accessible to the public, either visually or physically. 
However, the front garden is the public access point to the property, despite its status as a private space. 
Therefore, the territorial functioning ofthe front garden is more purposeful. 
2.3 The Hypothesised Model 
The aim of this study is to test for latent mean differences in multidimensional TF between two nations. The 
CFA model encompasses two first-order factors, territorial attitude and marking behaviour. Territorial attitude is 
measured using seven items (Taylor et aI., 1981, 1984), whereas four items are used to measure marking 
behaviour (Brown & Altman, 1983; Greenbaum & Greenbaum 1981; Hedayati Marzbali et aI., 2012b). 
Consistent with theory and empirical research, the intercorrelation of the two TF factors is demonstrated. 
3. Data Analysis 
This section presents the results of the configural invariance test followed by an examination of the metric and 
scalar invariance analyses. CF A was performed to examine whether the hypothesis model adequately fit the data. 
A test of normality was performed prior to the analysis, as the SEM estimation is conditioned to multivariate 
32 
www.ccsenet.org/res Review of European Studies Vol. 5, No.5; 2013 
data normality. The bootstrap method was used in subsequent analyses for which the multivariate distribution 
was found to be non-normal, which was the case in this study based on the large Mardia's coefficients of 
multivariate kurtosis of 36.94 and 44.39 for the British and Malaysian samples, respectively (Mardia, 1974). 
SEM parameters with maximum likelihood (ML) estimation are robust in the instance of non-normality, 
resulting in biased fit indices and standard errors (Bollen, 1989). Researchers have advocated bootstrapping for 
testing both the direct and indirect effects of non-normal data (Preacher & Hayes, 2008; Williams & MacKinnon, 
2008). The bootstrapping estimation method (n=1000 samples) was employed using AMOS 20.0 to evaluate 
potential bias, providing repeated resampling of the original sample to create a sampling distribution not 
dependent on the normality assumption (Lockwood & MacKinnon, 1998). 
Several indices, such as the chi-square, chi-square/degree of freedom ratio and goodness-of-fit indices, were 
employed to determine whether the model fit the data. The recommendation for relative/normed chi-square (X:/df) 
is 5 or less (Schumacker & Lomax, 2004). An acceptable fit of the data to the model is indicated by the 
following values: comparative fit index (CFI) >0.9, Goodness of Fit Index (GFI) >0.9, Tucker-Lewis index 
(TLI) >0.9, and root-mean square error of approximation (RMSEA) <0.08 (Hu & Bentler, 1999). 
3.1 Testing the TF Model Validity of Each Group 
Establishment of the configural (baseline) model begins with separately testing the validity of each sample's 
hypothesised measurement model (Byrne, 2008, 2010). Whether the proposed two-factor model fits the 
empirical data for each group is tested first. Initial testing of the Malaysian sample's hypothesised model yielded 
a marginally good fit to the data (CFI=.905, GFI=.891, RMSEA=.112). In contrast to those of the Malaysian 
residents, the results of the British sample revealed a well-fitting model (CFI=.955, GFI=.935, RMSEA=.067). 
Indeed, a review of the modification indices for both groups revealed substantial evidence of misspecification as 
a consequence of an error variance between Attitude 2 and Attitude 3. This finding of overlapping variance 
among the attitude subscales is not surprising and can be explained by the fact that the two items emphasise 
residents' perception of control over their surrounding environment. Given a substantially reasonable rationale 
for estimating this additional parameter, the originally hypothesised model was estimated again for each group. 
Testing for these models resulted in a substantially better fitting model for both the British (CFI=.970, GFI=.944, 
RMSEA=.056) and Malaysian (CFI=.927, GFI=.904, RMSEA=.079) residents. Therefore, this model was 
deemed the most appropriate specified model for both groups. This final baseline model serves as the model to 
be tested for its equivalence between both samples, as portrayed schematically in Figure 1. 
Figure 1. Baseline model of territorial functioning for British and Malaysian residents 
In the study, a CFA technique was performed to examine the convergent validity and reliability of the factors. 
Three methods were used in assessing convergent validity: factor loading, composite reliabilities and average 
variance extracted (AVE). The results of the study indicated that the factor loadings were in the range of 0.48 to 
0.98 and 0.45 to 0.96 for the British and Malaysian samples, respectively, which were close to the recommended 
value of 0.5 (Hair et aI., 2010). Composite reliability estimates the degree to which the respective indicators 
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signal the latent construct (Lin, 2007); these estimates ranged from 0.79 to 0.89. A cut-off value of 0.7 and above 
is suggested for composite reliability, representing good reliability (Hair et aI., 2010). The AVE is suggested 
have a value of 0.5 and above, indicating adequate convergence (Bagozzi & Yi, 1988). In this study, the AVE 
values ranged from 0.44 to 0.84, which were close to the recommended value of 0.5 (Hair et aI., 2010). For both 
samples, the Cronbach's alpha scores in each factor were higher than the recommended cut-off value of 0.7 
(Nunnally & Bernstein, 1994) and indicated good scale reliability. Overall, the CFA model demonstrated 
adequate reliability and convergent validity between the two samples. The results from the measurement models 
suggest that these models fit the data well. 
3.2 Testingfor Multigroup Invariance 
3.2.1 The Global Fit of the Baseline Model between the Two Groups 
Having determined baseline models for both sample populations, we repeated a test of goodness-of-fit of the 
model between the two groups simultaneously. Testing for configural invariance focuses on the extent to which 
the same number of factors best represents the data of both groups (Byrne, 2010). The test indicated that the 
determined baseline model still represented a fairly good fit (y} (84)= 220.498; CFI=.934, GFI=.916, 
RMSEA=.061). The "l value and the goodness-of-fit indices for the unconstrained multigroup model served as 
an initial baseline model for subsequent constrained models. 
3.2.2 Testing for Metric Invariance between the Two Groups 
The purpose of testing for metric invariance is to ensure the equality of the factor patterns in the proposed model. 
Subsequent to the configural model, all factor loadings were constrained to be equal between the two groups in 
the metric invariance test (Hair et aI., 2006). This model (model 2) was compared with the baseline model 
(model 1). The test for the invariance of factor loadings still represented a fairly good fit (l (93)= 301.140; 
CFI=.903, GFI=.900, RMSEA=.072). These constraints increased the l value from 220.498 to 301.140, a gain 
of9 degrees of freedom (see Table 1). Because the metric invariance model is nested within the baseline model, 
a X2 difference test was performed. A non-significance X2 test rejects the null of equality of all loadings. Given 
that the X2 difference of 100.703 with 10 degrees of freedom was statistically significant, metric invariance was 
not supported. Therefore, the hypothesis of an invariant pattern of factor loadings was untenable. Because the 
difference between the CFI values met the recommended cut off value of .01 (~CFI=.031) as suggested by 
Cheung and Rensvold (2002), the CFI difference test was used to further support our conclusion of 
non-invariance. 
Table 1. Simultaneous tests of invariance for territorial functioning measurements 
Competing models X2 df ~X2 ~df p-Value Decision 
1. Configural invariance (baseline model) (Modell) 220.498 84 
2. Full metric invariance (Model 2) (comparison 301.140 93 80.642 9 0.000 Reject 
between Models 1 and 2) 
3. Partial metric invariance (Model 3a) (A Attitude6, A 286.330 91 65.832 7 0.000 Reject 
Attitude? free) (comparison between Models 1 and 3a) 
4. Partial metric invariance (Model 3b) (A Attitude6, A 241.735 90 21.237 6 0.002 Reject 
Attitude? and A MB4 free) (comparison between Models 1 
and 3b) 
5. Partial metric invariance (Model 3c) (A Attitude6, A 229.607 89 9.109 5 0.105 Accept 
Attitude?, A MB2 and A MB4 free) (comparison between 
Models 1 and 3c) 
6. Partial metric and full scalar invariance (Model 4) 988.582 100 758.975 11 0.000 Reject 
(comparison between Models 3c and 4) 
7. Partial metric and partial scalar invariance (Model 5) 242.105 95 10.918 6 0.052 Accept 
(iI, i6, i7, i9, iII free) (comparison between Models 4 
and 5) 
3.2.3 Testing for Partial Metric Invariance 
Some but not all measurement parameters are equally constrained across groups in the partial metric invariance 
test. It should be noted that the concept of partial metric invariance introduced by Byrne et al. (1989) has sparked 
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a modest debate in the technical literature (Byrne, 2010) over the intervening years. Indeed, researchers rarely 
considered the possibility of applying partial metric invariance to further testing for differences in latent mean 
scores. Research has suggested the sufficiency of have two equal factor loadings per construct across groups in 
partial metric invariance (Byrne et aI., 1989; Muthen & Christoffersson, 1981). Byrne (2010) has argued that the 
application of partial metric invariance remains a popular approach in cross-cultural research. To implement 
partial metric invariance in our study, we manually examined individual loadings to identify the non-invariant 
indicators. 
The invariance of each set of factor-loading parameters related to each particular factor was tested independently 
to pinpoint differences in the measurement parameters between the British and Malaysian samples. We 
subsequently tested the equality of the attitude measurements by holding major loadings on each factor invariant 
(see Table 1). Finally, the test illustrated that the following four factors were non-invariant between the two 
samples: Attitude 6, Attitude 7, MB 2 and MB 4. Therefore, these constraints were dropped, and the model was 
respecified. This respecified model (Model 5) yielded a good fit to the data (CFI=.932, GFI=.912, TLI=.916, 
RMSEA=.060) and a non-significant "l difference test. 
Such differences could be attributable to the levels of attitudes and perception of territorial features held by both 
samples. Attitude 6 refers to the extent to which residents feel comfortable living in the neighbourhood. The 
results indicated that the mean score of Attitude 6 in Malaysia (M=3.39) is slightly higher than in Britain 
(M=3.11). The same trend was observed in relation to Attitude 7, for which the Malaysian (M=3.17) residents 
perceived a greater sense of belonging to their neighbourhood than the British (M=2.99) residents. Meanwhile, 
the Malaysian (M=6.74) residents had higher levels of territorial markers than the British (M=2.02) residents. 
The results also demonstrated that the mean score of house maintenance is higher in the Malaysian (M=3.11) 
sample than the British (M=2.86) sample. It was concluded that the difference in the display of territorial cues 
around the home between the two cultures was responsible for the discrepancy. 
3.3 Testingfor Latent Mean Differences 
With the support of the partial metric invariance model, scalar invariance was tested by constraining the 
intercepts of the 11 items to be the same between the two groups. Byrne et al. (1989) argued that it is possible to 
test for differences in latent factor means using partial measurement invariance. They further suggested that the 
intercept parameters of those freely estimated factor loadings should vary freely for each group. However, the 
latent mean difference test was performed based on both full and partial scalar invariances. The results from 
partial metric invariance and full scalar invariance yielded a poor fit to the data (CFI=.838, TLI=.817, 
RMSEA=.102). Given that the "I: difference of 758.975 with 11 degrees of freedom was statistically significant, 
scalar invariance was not supported. To implement partial scalar invariance, a strategy recommended by Byrne 
(2010) was used. All items were examined at the scale level. When the evidence of non-in variance was found, 
the items were examined at the subscale level. This is followed by examining the intercepts non-invariance at the 
item level. This process demonstrated that the intercept of Item 1, Item 6, Item 7, Item 9 and Item 11 had 
contributed to the significant increase in x,2 value. Relaxing this constrain yielded a substantial improvement in 
model fit as compared to full scalar invariance. Furthermore, the results of partial metric invariance and partial 
scalar invariance (Model 5) represents a modestly well-fitting model (CFI=.923, TLI=.909, RMSEA=.064). 
Based on the suggestion of Byrne et al. (1989) and Hair et al. (2006) that full metric or scalar invariance is not 
necessary for further tests of invariance (such as latent mean differences) provided that at least two items per 
each construct are invariant, the analysis of latent mean differences was conducted on the basis of partial metric 
and scalar invariance. 
In testing for latent mean difference, the British sample was used as the reference group, and as such, its latent 
mean parameters were fixed to zero, whereas the latent means for the Malaysian sample were freely estimated. 
Only the factor loading parameters known to be consistent in their respective measurements between the two 
samples were held invariant in testing for latent mean differences. Given that the latent mean parameters were 
estimated for the Malaysian residents and that they represented positive values, this finding indicates that 
residents in Malaysia have significantly higher territorial functioning than the British residents with respect to 
attitude (C.R.=5.036> 1.96). This is consistent with previous research, in which shifts in spatial location resulted 
in changes in territorial attitudes or behaviour (Taylor, 1988). One possible explanation is that in some cultures, 
perception of control and responsibility extends further than in others. However, little difference was observed 
between the two samples of residents regarding marking behaviour (C.R.=1.093). 
4. Discussion 
In recent years, testing for measurement invariance has become an important approach, especially in 
cross-cultural research (Milfont & Fischer, 2010). This study attempts to examine whether the territorial 
functioning measurement is invariant between an Asian and a Western population. It is possible to state that 
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residents from different cultures perceive the contents of the items differently, given that perceived attitude and 
engaging in territorial markers could vary from nation to nation. The purpose of this cross-validation study was 
to examine the ability to generalise the TF instrument in different contexts. The procedure followed in this work 
led to the conclusion that the partial metric/scalar invariance was acceptable. 
The applicability of the TF scale to the assessment of territorial features between the two samples was also 
demonstrated. The results of convergent validity and internal consistency demonstrate the reliability and validity 
of TF measurement. However, we found that people's perception of attitude and engagement in territorial 
marking behaviour were different between the nations. The findings indicate that several items operated 
differently between the two samples. It is believed that people infer territorial attitude and marking behaviour 
differently across diverse cultures regarding the use of physical elements, such as particular territorial signs on 
private territory. Of particular interest here were the latent mean differences between the two samples. Overall, 
the mean territorial attitude score differed between residents from Britain and Malaysia. The evidence suggested 
that the Malaysian residents made stronger attitude statements compared to the British residents. One possible 
conclusion refers to the different cultural and demographic backgrounds of the respondents by stating that the 
difference lay in the two cultures' perception of attitudes in their residential area. Consistent with the results of 
previous studies, the positive correlation between territorial attitude and marking behaviour in both samples 
further supported the notion that the presence of territorial signs is always associated with stronger territorial 
attitudes (Brower et aI., 1983; Taylor et aI., 1981). This contradicts the evidence found by Pollack and Patterson 
(1980), indicating that the TF elements do not necessarily correlated with one another. However, this association 
was higher among the Malaysian residents (r=.50, p<O.OOI) than the British residents (r=.37, p<O.OOI). 
4.1 Strengths, Limitations and Future Directions 
Testing measurement invariance is important in social science research because a factorial structure of a 
measurement instrument may show a consistent pattern when tested on a number of groups. As suggested by 
You et al. (2008), without evidence for the invariance of the scales, the interpretation of group differences can be 
problematic. Therefore, it is necessary to establish consistency in regard to the association between the construct 
undertaken in the study and its respective indicators amongst different populations. Milfont and Fischer (2010) 
claimed that, because measurement invariance testing is a robust procedure that tests invariance in multigroup 
analysis, it is able to address measurement biases and non-equivalence within the framework of SEM. We 
believe that the results of the current research provide cross-cultural evidence of the TF measurement's 
reliability and validity. By comparing samples from two different cultures, the findings of this study have the 
potential to deepen our understanding ofthe TF construct, which has often been applied to single-sample studies. 
Some limitations and suggestions for future research are worth noting. First, as a cross-cultural validation study, 
this study considered ethnic diversity between the two samples of Britain and Malaysia. Because of the unique 
characteristics of the study samples, further studies should also focus on examining the measurement invariance 
both between and within groups. This is especially true for the Malaysian sample because three main ethnic 
groups exist within the country. Second, the findings of the study need to be considered in the contexts of its 
neighbourhoods. This study focused on middle-income residents residing in terraced houses in both samples. 
Future studies should focus on other types of housing occupied by either low or higher income residents. 
This article is an interesting study of territorial functioning as a crime prevention technique in British and 
Malaysian residential neighbourhoods. Multi group analysis was performed to compare the measurement using 
two samples from different cultures, Britain and Malaysia. It is believed that testing measurement invariance is 
important in social science research and would bring new insights to this area of study. This research indicated 
that certain items were not exactly the same for the residents of the two nations, demonstrating different 
perceptions toward attitude and marking behaviour. However, unlike a large body of studies that posited low 
levels of territorial functioning in a socially heterogeneous neighbourhood (e.g., Taylor & Stough, 1978), the 
Malaysian residents with diverse ethnic groups perceived higher levels of territorial attitudes than the British 
residents, who constituted an almost homogenous population. This study calls for further examination of TF 
when used in high and low crime contexts as well as homogenous and heterogeneous communities. Furthermore, 
this work concerned the invariance of the factor loading parameters and factor mean structures. Several studies 
have found that certain defensible space and territoriality features were associated with less crime and less fear 
of crime. It would be useful for future work to include testing for the invariance of causal structure for a better 
understanding of the impact of territoriality features in crime and fear reduction across populations. 
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